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a passion for soil conservation 


Kansas City Sparkplug 


NATHAN THOMAS VEACH is a typical Mid-Westerner 

who has staked his career as an engineer and as head of 

b his firm of Black & Veatch upon the industrial growth and 

development of that section of the country. And in his own 

p time, Tom Veatch has seen the face of Kansas City change 
: 
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DESIGNING A 
FACTORY ? 
WAREHOUSE? 
TRUCK TERMINAL? 
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then it will pay you 
to include these 
in your plans... 


RITE-HITE 


RITE-HITES enable you to utilize space available for loading 
dock to best advantage. They insure parking of trucks in an 
orderly manner, providing maximum use of dock approach 
space and efficient loading and unloading. 


RITE-HITES can be installed singly or in multiples as require- 
ments dictate. Simple mechanical design insures dependable 
all-weather operations. Little or no maintenance is needed. 


RITE-HITES add practically nothing to new-construction 
costs and can be economically installed in existing loading 
docks. Detailed installation drawings and instructions are 
furnished with each unit. 


RITE-HITES leave dock edge unobstructed. They can be 
modified at no extra cost to permit closing overhead doors 
when ramp is in raised position. 


RITE-HITES are available in 3 types, 5 models, capacities: 
10,000 and 20,000 pounds. Priced from $395.00. 


DIVISION 


LOOMIS MACHINE COMPANY 
FOURTH AND PINE STS. e CLARE, MICH. 
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ADJUSTABLE 
LOADING RAMPS 








HORIZONTAL ADJUSTMENT 
Reduces truck maneuvering. Ramp can 
easily be shifted to left or right by simple 
lever and rack mechanism. 
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Precision balanced. 
Simple design. 
No pipes, pumps, 


gears, motors. “‘T COUNTER- 
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Get complete installation 
details and 8-page 
descriptive bulletin. 
Write Dept. CE-94 
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Kansas City Sparkplug 


—Starts on front cover 


from an agricultural and cat- 
tle boom town, to a com- 
munity that now embraces a 
whole industrial and com- 
mercial economy, with all its 
related benefits. He is still 
intensely interested in local 
affairs, even though his activities have become both 
national and international in scope. 


The man himself is unassuming. He would rather 
talk about the 120-pound, 8-ounce tarpon he caught 
off Marathon, Florida—for which he was presented 
the bronze badge from Field and Stream and mem- 
bership in the Flying Fisherman Club—than dis- 
cuss his engineering achievements. 

In the forty years that Veatch has been a partner 
with the late E. B. Black, the firm of Black & Veatch 
has participated in over 2300 electrical, mechanical, 
sanitary, and valuation 
engineering projects. 

Presently on the books 
are many active projects 
for clients in 24 states. 
Service is being rendered 
to private corporate 
groups and to public 
agencies, including nu- 
merous Federal agencies, 
states, and municipalities 
in all sections of the U.S. 

The professional achievements are, in one re- 
spect, an extension of Veatch’s personal philosophy. 
“The future of our race depends on the land that 
feeds it. The best minerals that make the bone and 
sinew of men are washing away with the top soil. 
Poor land produces weak races. Why can’t more 
people see what is happening to their country?” 

The passion for soil conservation came after years 
of losing money and watching the destruction of his 
own hillsides. In Douglas County, Kansas, seventeen 
miles southwest of Lawrence, Mr. Veatch’s 900 
rolling acres are now dedicated to the preservation 
of the soil. His 150 white faced steers graze in ter- 
raced pastures of bromegrass and lespedeza. Vir- 
tually the whole farm is pasture protected against 
erosion and disintegration of topsoil. 

Many farms have been terraced, but few of them 
by such an outlay of high priced engineering talent. 
The nationally known Tom Veatch was only a rod 
man when he and some of his top engineers made 
the survey for terraces on his farm. 

The route to his farm passes the Kaw valley 
where uncounted tons of the best top soil of Kansas 
have been dumped on flooded valleys. And many 
more tons have flowed into the big Missouri to fol- 
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low a long murky course to the Gulf of Mexico. 


Good engineering can be equally well applied to 
the problems of flood control, drought and stream 
pollution. Tom Veatch has literally stood in the pul- 
pit and preached his mission, first as chairman of 
the Missouri Valley Water Works section, later as 
vice-president and then president of the American 
Water Works Association. And always he has shown 
by example, in the projects his firm has undertaken, 
to practice the ideas he has expounded. 

Tom Veatch heads one of the large engineering 
organizations in the United States. It is a self-con- 
tained group with a full complement of electrical, 
mechanical, civil, chemical, and architectural en- 
gineering personnel in various specializations. 

On the subject of government bureaus and the 
trends of Federal government in recent years, Tom 
Veatch commands a picturesque vocabulary. Never- 
theless, he has given a great deal of time to exhaus- 
tive studies intended to help determine and imple- 
ment national policy for the government. 

Veatch, a graduate civil engineer, is also a Fel- 
low in the A.S.M.E., an or- 
ganization he has served 
for many years. A Life 
Member of the A.S.C.E., 
he has worked on many 
of their committees. He is 
a member of the Ameri- 
can Institute of Consult- 
ing Engineers, the Nation- 
al Society of Professional 
Engineers, and he has 
been president of the 

Kansas City Engineers Club his own city. 


But in spite of all his professional activities and 
interests, Tom Veatch is a homespun individual, a 
farmer, a man of simple pleasures. At conventions 
of the big engineering organizations, he likes to 
be one of the boys, the one who stirs up the late 
hours singing with a lusty second bass, and he is 
generally one of the last to go to bed. This 100 per- 
cent Mid-Westerner has a weakness for imposing on 
gullible and provincial Easterners with wild tales 
of his Old West youth, riding the Chisholm Trail 
with Buffalo Bill. He tells these tales with such a 
straight face that even some of his intimates are in- 
clined to take him seriously—that is until they have 
checked a few dates in history. 

No story of Tom Veatch is complete without 
mentioning his pride and participation in Kansas 
City business and civic affairs. Ranging from his 
directorships in Business Men’s Assurance Com- 
pany, Plaza Bank of Commerce, and the Kansas 
City, Mo. Chamber of Commerce, to memberships 
in the Starlight Theatre Association of Kansas City 
and the Kansas City Philharmonic Association, he 
draws the greatest personal satisfaction from the 
growth of his community. 
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Gives 400 amp. capacity... 
in less space than previously required 


in panelboards - switchboards - motor controls 
individual enclosures - bus duct plugs 





EASY ACCESSIBILITY 


‘KL’ breaker can be 
mounted quickly in distri- 
bution-type panelboards, 
power panels, bus plugs, 
combination motor start- 
ers, and all types of indi- 
vidual enclosures. Sol- 
derless pressure-type 
terminals are easily 
accessible for quick cable 
connection. 











IMPLIFIED SWITCHBOARD MOUNTING 


Rear connecting studs facilitate mount- 
ing. Allow easy front removal of 
breaker. Safe—saves time. 


Save time, save space, save money... 

without sacrificing quality 
Standardize on I-T-E circuit breakers to assure service continuity, sim- 
plified maintenance, a single source for system expansion or replacements, 


and the same proved I-T-E dependability throughout. For details, write 
to I-T-E Circuit Breaker Company, 19th and Hamilton Sts., Phila. 30, Pa. 


Gj) Molded Case Circuit Breakers 









IT IS INTERESTING to watch the see-saw fight be- 

tween the public power people and the private 
power people both inside and outside the Federal 
Government. The generation of power, it seems, is 
no longer an engineering problem but primarily 
of a political nature. 

The true history of public power proves that 
the trend toward public ownership is neither Re- 
publican nor Democratic. There have been great 
public power projects under both administrations, 
though there is no question that the biggest boost 
to public ownership came during the New Deal 
with the development of TVA. 

TVA has received much deserved praise — and 
plenty of intelligent condemnation — but practically 
all of the recent comment has been on some political 
basis rather than on the basis of unemotional engi- 
neering data. Widespread public shouting, both pro 
and con, had quieted down to a dull roar until TVA 
started on its program of building new steam plants. 
With the approval of funds for steam plants con- 
struction, the pitch of public clamor rose to new 
and lofty heights. 

The idea of the Federal Government generating 
power from hydro plants has been batted about so 
much that any discussion of it simply does not raise 
any widespread public interest. Municipal diesel 
plants, or even small municipal steam plants cause 
no more argument than a city owned water system. 
But Federal steam plants are a hot topic. 

We see no reason for going into the politics of the 
situation. We have sort of an agreement with the 
Journal of Economic Politics that if they will stay 
out of our editorial field, we will stay out of theirs. 
Our question is: Why are these problems never 
discussed from an engineering point of view? If we 
remember correctly, a well run power system in- 
volving hydro power should include steam plants 
if it is to meet a variable load problem. To back 
this up we quote from Power Plant Engineering, by 
Frederick T. Morse; D. Van Nostrand Company; 
1953. “The conditions under which the hydro plants 
are erected are highly individual and the manner 
in which they are operated in parallel with steam 
plants to meet the daily and seasonal load variations 
will be, in each case, the logical outgrowth of those 
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SCRAPS & SHAVINGS 


system conditions which have shaped themselves 
into being with the growth of the load. These facts 
present a combination of circumstances which have 
developed different principles of paralleling the two 
types of plants in almost every system.” 

We do not know just what the conditions are in 
the TVA system, and we doubt that very many 
people do because all the important engineering 
data has been buried beneath a pile of political 
pap. We like private enterprise and we do not like 
“creeping socialism”, but merely calling something 
“creeping socialism” does not make it so. If TVA is 
a political mistake, it should be sold back to private 
interest — that is a political problem — but the 
question of whether or not the TVA system should 
have steam plants is an engineering problem. If any 
of the privately owned systems in the country found 
that their hydro stations were generating more than 
an economic part of the system load, they would 
quite naturally plan for their next station to be a 
steam plant. If some political pontiff were to tell 
them they could not build a steam plant but had 
to construct another dam, the beating of breasts 
would be both justified and excusable. 

What about TVA? No one ever asks whether the 
system requires steam plants to “meet daily and 
seasonal load variations” or just what the system 
conditions are after several years of load growth. 
Perhaps an engineering survey would show that 
the TVA system does not need steam plants to meet 
their load problem. If so, the phrase “creeping 
socialism” might well apply. On the other hand, 
such a survey might show that for best operation 
even more steam generation is needed than is now 
contemplated. 

We think the problem should be solved by com- 
petent engineering analysis of parallel operations of 
steam and hydro for that system, and we think 
it is up to TVA to defend their steam plant program 
with facts. On the other hand, it is time the op- 
ponents of publicly owned power based their op 
position to the steam plants on something moré 
than emotional name calling. 

This has absolutely nothing to do with whether 
Bobby Jones was addressing President Eisenhower 
when he should have been addressing the ball. “ 
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Prevailing wine pmy of one induced fans at half speed. This means positive operating 





, draft cooling towg ids ZA MARLEY SINGLE. economy that every plant is seeking. 
| FLOW. Instead, 4 P wind is put to work by Another advantage of the Single-Flow is that 












placing the one louvered face of the Single-Flow with its one open side properly positioned, pre- 






, to utilize this source of natural cooling potential. vailing winds can not cause recirculation of warm, 






7 Results: a high degree of atmospheric cooling moist air. That is why Marley places no 7-mile- 









: that gives performance a substantial lift... a per-hour test restriction on the Single-Flow, but 






real power saving in day-to-day operation ... a permits you to test your tower realistically under: 






comfortable margin of safety in the event of existing local conditions. 






power failure. For complete information on the many ad- 






These are not theoretical advantages; they vantages of this unique tower 






are facts obtained from tests in offered only by Marley, write 






many plants in the Southwest and today for Marley’s 
other areas. Winds of 10 to 15 


mph will operate a high Single- 






latest catalog on 








Flow at near half design load with 
fans off, and near design load with 





Founder-member of the Cooling Tower Institute 





The Marley Company 


Kansas City, Missouri 
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with Jerguson 
Heated 
and Cooled 
Gages 


Reflex type, 
internal tube 
model 


Here’s your answer if you have 
the problem of getting accurate level 
readings of liquids that boil or surge or 
liquids that are heavy and don't flow at 
normal temperature. Jerguson Heated 
and Cooled Gages are specially designed 
and built to carry a cooling circulating 
medium to control boiling tendencies 

. or a heating circulating medium to 
speed the flow . . . so you get accurate 
readings. These gages are also ideal in 
cold weather applications for they can be 
heated to prevent gage freezing and 
breakage. 


Jerguson’s high standards of de- 
sign are followed throughout; and ma- 
terials are selected to exceed or conform 
to A.I.S.I., A.S.T.M. and/or A.P.L- 
A.S.M.E. requirements. Available in ex- 
ternal or internal tube models, reflex or 
transparent types, in a large number of 
sizes and pressure groups. 


You'll get rid of the troublesome 
problems involved in steam tracing and 
won't have to insulate gages or valves, 
you ll eliminate the problem of getting 
accurate level readings of hot or cold 
liquids, and you'll cut maintenance hours 
and costs with Jerguson Heated and 
Cooled Gages. Send for detailed Data 
Unit and full information. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 
Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 











Pétrole Service, Paris, France 
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Hirschfeld Goes to Europe 
Sir: 

Thank you very much for your 
letter of August 19 advising of the 
prospective assignment of Mr. Fritz 
Hirschfeld to Europe. This I would 
think might provide a valuable ser- 
vice to a good many consulting or- 
ganizations, particularly those op- 
erating in the mechanical, electrical 
and industrial fields 

May I add this further comment 
on the development of the Con- 
SULTING ENGINEER. We have observed 
its vigorous growth, which is un- 
doubtedly the result of your ex- 
ceptionally well considered editorial 
policy, with great interest and pleas- 
ure. 

You have our best wishes for its 
continuing success. 

Charles E. De Leuw 

De Leuw, Cather & Company 

Chicago, Illinois 

@ SEE PAGE 84 FOR FULL STORY ON 

ASSIGNMENT OF F. D. HIRSCHFELD TO 
POSITION OF EUROPEAN EDITOR. 


A Question of Ethics 
Dr. John R. Snell 
Michigan State College 

Congratulations on your article 
“A Fighting Code of Ethics” pub- 
lished in the July 1954 issue of 
CoNSULTING ENGINEER. You have 
taken a courageous stand on these 
despicable practices and malprac- 
tices that exist within the profes- 
sion of engineering. 

It is my sincere wish and hope 
that the engineering profession as a 
whole will take heed of your article 
and will tackle the problem with the 
same courage you have shown in an 
effort to eliminate dishonesty and 
the other practices of some of those 
in the profession which are bringing 
criticism to the entire profession. 

I, too, am sincerely ashamed of 
my fellow engineers and the depth 
to which they have stooped in lack 
of integrity and in actual dishonesty 
in an effort to acquire business. The 
practices of kickbacks, etc., which 


READERS’ 
COMMENT 


you mention have become quite a 
prerequisite in some branches of 
engineering in recent years. Some 
firms have given in to this practice 
with the feeling that it was self 
defense, and in order to maintain 
the status quo and the volume of 
business necessary to maintain their 
staff, have agreed to go along on 
such practices. 

I am sure you must be aware that 
some of the oldest engineering firms 
enjoying some of the finest profes- 
sional reputations in the world have 
consistently been a party to such 
practices. These same leaders of the 
profession and of their firms likewise 
have been active leaders over the 
years in the various engineering 
societies. 

When younger engineers attempt- 
ing to build a business today in our 
competitive world, become aware of 
the methods used by these older, 
reputable firms in acquiring busi- 
ness, is it any wonder that such 
practices become much wider 
spread? As a matter of fact, these 
practices have brought down an 
odor upon the profession to such a 
degree that many politicians seem 
much surprised when an honest firm 
comes along and doesn’t first offer a 
“deal” and has to be approached. 

I have personally been much 
alarmed about the situation, particu- 
larly in the last year or two, be- 
coming so wide spread. In May 
1954, as a result of being a member 
of the Pennsylvania State Registra- 
tion Board for Professional Engi- 
neers, and having been one oi ten 
American citizens this year receiving 
the Horatio Alger Award, I was the 
guest speaker before the Pensyl- 
vania Convention of the Professional 
Engineers Society. I devotec my 
speech to a fighting, challenging 
message to the members o! the 
profession on the very subject “bout 
which you have written. Fran ily, I 
was appalled at the inertia ©: the 
members of the profession. 

I do not believe that I concu: with 
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The p-k copper-lined storage heater consists of 
a complete copper heater built inside of a heavy 
steel shell. This combines the non-corrosive 
qualities of copper with the superior strength of 
steel. p+ copper-lined hot water storage heaters 
are recommended for installations requiring a 
completely dependable supply of rust-free hot 
water. 





Wren free oxygen combines with 
atmospheric moisture or natural 
waters, the stage is well set for cor- 
rosive action. Controlling the degree 
and extent of that action are many 
related factors, variable in influence 
under differing circumstances. 

The rate at which oxygen is trans- 
ferred from atmosphere to a solution 
is, for example, directly proportional 
to the amount of exposed surface 
area of that solution, while the cor- 
rosion rate of immersed metal is, in 
turn, proportional to the oxygen con- 
centration of the solution. Therefore, 
with all other factors stabilized, a re- 
duction in exposed surface area will 
slow the oxygen-solution process, 
thereby greatly retarding corrosion. 


How deeply metal is immersed, 
particularly in a quiet solution, is 
another determinant of corrosive 
action in which dissolved oxygen is 
the governing factor. Oxygen satura- 








MAINTENANCE 
FOR METAL 





tion, highest at and near the surface, 
diminishes with increasing depth as 
convection currents become less ac- 
tive. Corrosion at and immediately 
below the surface of a liquid is there- 
fore far more severe than that en- 
countered at greater depths. 


These and other variables that 
combine to produce a given corrosion 
problem must be evaluated in any 
attempt to reach an effective and 
practical solution. Such evaluation, 
based on thirty-five years’ corrosion- 
control experience, is standard 
Dampney procedure. That is why 
your specification of a Dampney 
Coating assures you so much more 
— protection you can depend upon 
to meet not only standard industrial 
service requirements but your specific 
equipment-operating needs. For 
data on Dampney Protective Coat- 
ings and their place in your corro- 
sion-control program, write 






158-1 HYDE PARK. BOSTON 36. MASSACHUSETTS 
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your suggested methods of eliminat- 
ing these practices by means of the 
use of public accounting controls, 
I do not consider such an act con- 
stitutional under American law, nor 
do I consider it fair to American 
business practice. 

While I abhor bidding on the 
basis of price for professional ser- 
vices, I have personally come to the 
conclusion that the strength needed 
for controlling dishonesty and mal- 
practices lies in some type of com- 
petitive bidding which recognizes 
not only price but professional com- 
petence and achievement and other 
abilities. I believe that such require- 
ments could be written into State 
laws or statutes in such a manner 
that they would be constitutional 
and likewise fair to the members of 
the profession and the public, and 
would certainly control the activities 
of the politicians and the engineers 
in regard to dishonest activities. 

I do feel definitely that unless the 
engineers’ societies and members of 
the profession consider this serious 
threat to the reputation of the pro- 
fession in its true light and take 
courageous action toward finding a 
solution, that the dishonest activities 
and graft now existing will become 
so wide spread in public knowledge 
that soon the national leaders in 
Congress and in our States may be 
required to protect the public by 
controls which would require com- 
petitive bidding outright. 

Most certainly today engineering 
firms and individual members of the 
profession are being paid fees run- 
ning into millions of dollars even 
for a single contract and there comes 
a point, in dealing with such large 
fees under single contracts, when 
the public interest demands proper 
value be given to competitive price 
as well as to ability. 


Michael Baker, Jr., President 
Michael Baker Jr., Inc. 


Narrow But Nice 
Sir: 

It is not one of my regular habits 
to write “letters to the Editor’; 
however, I do believe that I should 
take a few moments out of a busy 
day to express my sincerest ap- 
preciation to you for having in- 
cluded my nanie on the mailing list 
of your very fine publication. 

The CoNSULTING ENGINEER 18S 
come to me now for about one } °a!, 
and even though my own fiel of 
interest is a rather narrow 0! °, I 
have found some useful inform« 10n 
in each new issue. 

K. T. f.orn 
Consulting Engi. eer 
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C. H. WHEELER | 
STEAM CONDENSERS— AIR EJECTORS 
CIRCULATING anp CONDENSATE PUMPS 
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C. H. Wheeler 75,000 sq.ft. 
Surface Condenser and 

C. H. Wheeler Circulators 

at Buck Station, Salisbury, N. C. 
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ey C. H. Wheeler “Tubejet” Steam C. H. Wheeler 5-stage Condensate Pumps 
Air Ejector at Buck Station Operating on a Split Cycle System 


wi oe UY 


between stages 
C. H. WE . ee, Lanes 'G 


C. H. WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 
Jensers © Centrifugal. Axia a¢ = 2 ele Pumps * Steam Jet Ejectors * Vacuum Refrigeratior 




















ECONOMIC 
NEWS 
NOTES 


E.F. Mac Donald 


INDUSTRIAL ECONOMIST 


[) QUEER CRITTER — Maybe you're not impressed 

by it or maybe you just as thought about it, 
but the business recession they say is over was a queer 
"critter." From the 2nd quarter of 1953 to the same 
period this year, the production of goods and services 
dropped $14 billion — operations of the steel industry, 
for example, slid from 100.1% of capacity in May 1953 
to 70.7% last May and to 63% in July — unemploy- 
ment increased 153%, and unfilled orders of manufac- 
turers shrank from May to May by $23.8 billion, a one- 
third reduction. Yet, personal income after taxes was 
higher in the 2nd quarter of this year, individuals bought 
more goods and services than they did a year ago, con- 
struction has been bigger and better than ever, and 
there was no fear that history's best advertised recession 
would become a self-feeding downward spiral. Recession 
or no recession, the President was able to point out that 
the first six months of this year ranked ahead of all for- 
mer Ist half-years with the sole exception of record-set- 
ting 1953. 


CROSS CURRENTS — It's obvious that there were 

strong cross currents in the stream of economic ac- 
tivity the first half of this year — strong deflationary forces 
and almost equally strong sustaining forces. With all the 
zigging and zagging, there was a surprising degree of 
over-all stability. Viewing the situation, a number of able 
analysts feel: It's one thing to agree that the recession 
has come to a halt; it's something else, however, to take 
this to mean that there is a broad upward movement in 
business activity under way. As yet firm evidence on the 
latter score is lacking. 


UNCLE SAM — TENANT — The first projects un- 

der the new lease-purchase law were approved in 
August by the House Public Works Committee. Totaling 
$34 million, they included post offices, courthouses, cus- 
tomhouses, and border stations. The new law authorizes 
the General Services Administration and the Post Office 
to acquire buildings under terms of lease-purchase con- 
tracts. Such agreements may run from 10 to 25 years, 
with title passing at the end of the lease period. Signifi- 
cantly, the real estate remains on local tax rolls during 
the term of the contract. 


UNCLE SAM — LANDLORD — Real property 

holdings of the Federal Government, excluding the 
public domain, will be reviewed by a new group of the 
Hoover Committee led by Mr. J. R. Lotz, consulting engi- 
neer of N.Y.C. A major objective is to evolve sound, 
business-like methods o “planning, acquiring, improv- 
ing . . . such properties." Could be that it will be found 
that Uncle Sam owns too much property. 
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( BUSINESS BAROMETER? — Some business report- 
ers profess to find in the way the wind blows in 
Detroit a good barometer of business. It has been reported 
that factory prices to dealers on most ‘55 models will 
be about the same as for '54 cars. Since price cuts had 
been anticipated in some quarters, it is interpreted that 
Detroit sees in its crystal ball for 1955 an improvement in 
business conditions — with consequent favorable effects. 
Could be a lot of changes before that one works out. 


» GI SUPPORT — The housing market continues to 

be strongly supported by the vets. According to the 
Veterans Administration, 45,586 ex-Gl's requested VA 
home-loan guarantees in July. This was slightly under the 
preceding month but 79% higher than the total applica- 
tions a year earlier. The 87,174 appraisal requests re- 
ceived by VA during July were 6% under June but a 
booming 115% over July 1953. 


[ RESEARCH AID — The new tax code contains 
helpful provisions with respect to research and ex- 
perimentation outlays. Research expenses may now be 
treated as deductible expenses or capitalized and written 
off after a period of not less than five years. This pro- 
vision does not apply to exploration costs for minerals, 
oil, and gas which are covered by depletion provisions. 


HERE AND THERE — There will be a solar energy 
‘Y conference at Phoenix, Arizona, during October. 
Sponsored by the Association for Applied Solar Eneray, 
it is expected that participation and attendance will be 
world-wide . . . Welcome news to analysts, and to many 
alert businessmen, is the announcement that a Census 
of Business will be taken this year. The first since 1948, it 
will fill in the wide gaps in our knowledge of the tremen- 
dous developments in business since then... . A handy 
booklet has been made available by the Small Business 
Administration. "Management Aids for Small Business" 
sets forth all — and there are many — the sources of 
loans in the Government . . . . Sign of the (New) Times: 
General Electric was right on the ball when the new 
atomic energy legislation was passed. Along with the 
newspaper accounts of the new law appeared GE's ad- 
vertisement — "The Atom Will Produce Power for Homes 
in 5 to 10 Years." . . . . Recommended reading: the 34th 
Annual Report of the National Bureau of Economic e- 
search which discusses the factors underlying our econc nic 
growth. This has more than a casual significance to most 
engineers The President's suggested $50-bi!ion 
highway program has had more serious and widespi :ad 
consideration than many expected. Here's a program ‘hat 
could be implemente relatively fast and be a eal 
“nudger" to an anemic economy. — 
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Hello, I'm OTTO KAHN- 


Autocon's new “Installation” Engineer 


"We’re specialists in custom 
engineered control systems 
for Municipal or Industrial 

Write for Water, Sewage and 


City of Carroll ‘ , " “ 
Story Processing Applications 


Skilled field engineers in all principal cittes 


AUTOMATIC CONTROL COMPANY 


ST. PAUL, MINNESOTA 





1005 UNIVERSITY AVENUE 
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ATOMS IN ACTION 


CHEMICAL AND METALLURGICAL processing problems associated with 
nuclear power systems will be studied by the Vitro Corporation under 
the AEC's Industrial Participation Program. This study — financed by 
Vitro — is the first in its field under this program. Stone & Webster 
has been selected as the architect-engineer for $5 million worth of struc- 
tures to be built for the Brookhaven National Laboratory. This is part of a 
$20-million project for a 25-billion-electron-volt proton synchrotron. 


IN THE BACKWASH of the stormy hearings on the revisions to the Atomic 
Energy bill is this excerpt from the AEC's statements before the Joint Con- 
gressional Committee: "The gradual integration of nuclear power into the 
Nation's electric generating industry is not likely to be accompanied by 
significant dislocations. Even with nuclear power, consumption of coal 
for generating electricity is expected to triple by 1975, and demands on 
coal and on oil and natural gas in other industries and domestic uses will 
far outweigh any share of their market by nuclear power . . . Consumption 
of fuels in the United States, for all purposes, is expected to rise sharply 
between now and 1975: coal, from 522 million tons in 1950 to 815 million 
in 1975; oil, from 2.4 billion barrels to 5 billion; and natural gas from 
6.3 trillion cubic feet to 15 trillion. . . . Nuclear power promises to 
put a brake upon power costs which might otherwise rise due to rising fuel 
costs, and to give added assurance of the availability throughout the nation 
- Of adequate power supply at reasonable cost." 


COMPETITIVE PROPOSALS for the development, engineering design, 
and building of the Army's proposed package power reactor will be sought 
from those firms adjudged qualified and from among those who have already 
expressed a willingness to take the prime contract. The prototype of the 
reactor — to be a pressurized water type, with the designation "APPR" — 
will be built at Fort Belvoir, Va. 


BIKINI BRACELETS are now available to thwart the punch-press operators 
who sneer at mechanical guards. By wearing radioactive leather wrist- 
bands, the machine operator triggers a radiation-sensitive device that 
halts the press whenever the wristbands (and wrists) get into a danger 
zone. And the detector is even rigged to make sure that the wrist bands are 
not taken off. Some of the largest firms in the country are already using 
the Bikini Bracelets. 


TO MARKET ATOMIC power equipment commercially, General Electric has 
created an Atomic Power Equipment Component. It will engineer, 
manufacture, and sell various types of low power reactors and reactor sys- 
tems, heat transfer and cooling system components, safety and remote- 
handling devices for radioactive material, and other related atomic 
equipment. American Machine and Foundry has developed their nuclear 
engineering program to the point where they invite inquiry into their concept 
of unitized design for reactors; data and scaled models have been used to 
show just how the unitized reactor attains its great degree of flexibility. 
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“Here’s why | buy my ‘ 


Parts are fully interchangeable for greater adapt- 
ability, faster delivery, easier installation and 
lower costs. Anaconda supplies both gasket and 
solder-sealed types . . . your stock problem is sim- 
plified, too! 


F-3 has higher tensile strength, lower creep rate, 
greater bursting strength, and higher resistance 
to bending fatigue and vibration. Specify F-3 
Lead Sleeve and be sure. sree. v. s. Pat. om. 54347 
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| buy my cable— at ANACONDA! 


“It simplifies ordering. It concentrates responsibility. 
It speeds up shipments. 


“And it assures me of cable accessories that are designed, engineered, 
made and tested by power-cable specialists.” 


Yes, it will pay you to check your needs against Anaconda’s 
complete line, including: 


Your cable-installation crews have everything they need for a specific 
joint. All the materials you need are always on the spot—never forgot- 
ten... never left behind—assures neat, lasting job. 


Write for free Cable Accessories Catalog to Anaconda 
Wire & Cable Company, 25 Broadway, New York 4, N.Y. 


where cable accessories are made by cable experts 
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WAGES AS WELL AS costs enter indirectly into a 

large proportion of consultants’ problems. They 
enter directly in such matters as job assignments or 
personnel relations. It is not surprising, therefore, 
that there should be a good deal of interest in ways 
of dealing with various aspects of the wage problem. 
One practice that has gained some attention in re- 
cent years is job evaluation. 


Wage Rates 


In developing and administering a wage policy, a 
business enterprise has to deal with two essen- 
tially different types of problems. The first relates to 
the general level of wages paid. Wage rates have to 
be more or less in line, of course, with prevailing 
standards for the various types of labor employed 
by the firm. In a good many instances, however, the 
going rate is not precisely fixed; there is usually 
some spread between high and low wages for the 
same type of work. 

Whether a particular business is to set its rates at 
the top, middle, or bottom of the local range is a 
fundamental policy decision. The overall financial 
position of the firm, the exigencies of collective bar- 
gaining practices, and (above all) the general con- 
dition of the local labor market are among the deter- 
mining factors in this connection. 

The second phase of a wage policy has to do with 
the detailed schedule of rates paid to individual em- 
ployees. This so-called wage structure can be evolved 
over the years in a more or less haphazard way, it 
may be the result of careful scientific analysis, or it 
may arise out of some process between these ex- 
tremes. Whatever the background of a business’ 
wage structure, the system of wage rates should be 
scrutinized periodically to see whether it actually 
makes sense ‘in the light of current production meth- 
ods and contemporary labor practices. 

Analysis of a firm’s wage structure must be tied 
in with considerations of work assignments and pro- 
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duction management. High-wage employees should 
be on jobs where they are using their skills and 
capabilities fully. Wage rates should be adminis- 
tered, insofar as possible, as an incentive for pro- 
ductivity. 

Furthermore, a system of wages that generates 
hostility and tension among plant personnel prob- 
ably needs revamping. Modern studies of employee 
morale indicate that efficiency is related as much to 
whether workers believe their rates are fair and 
equitable as to the actual rates themselves. Exces- 
sive absenteeism and high labor turnover are likely 
to result if some employees believe that their pay 
depends on favoritism or personal pull. 

Finally, the wage structure should lend itself to 
efficient administration. As adjustments become 
necessary — because of new products or new pro- 
duction techniques, because of changes in the labor 
market from which the plant draws, or because of 
normal labor turnover —it should be possible to 
make appropriate wage changes in conformity with 
clear and consistent principles. 


Types of Wage Structures 


The simplest wage structure in principle is the so- 
called personal rate structure. In this system, wage 
rates apply to individuals rather than jobs. John 
Doe is listed on personnel records as receiving such- 
and-such a rate, and the rates are only informally 
identified with job titles or descriptions. Such in- 
dividualized structures develop piece-meal, as a rule. 
In a small concern, where it is possible for top man- 
agement to be closely familiar with all phases oi op- 
erations, a system of personal wage rates may prove 
quite satisfactory; they may indeed represe:t a 
careful and accurate evaluation of the productive 
efforts of various employees. 

In larger operations, however, such a syste:. is 
less likely to work well. For example, there mzy be 
discrepancies between rates in different departr:ents 
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All it takes are heat, water, and a pot. It’s as simple as that, 


at least for tea, vegetables, and soft-boiled eggs. 


But take this same principle with the same elements 
and apply it to the insatiable appetite of American in- 
dustry for power. How big do the “pot” and “stove” 
have to be to boil 200,000 gallons of water in an hour, 
at thousands of pounds pressure, with temperatures 
over 1000 F, using any fuel from lignite to natural gas? 


The answer is plenty big — often bigger than a 15-story 
building. And, along with that, the little lady in the 
apron becomes a corps of power engineers whose task 
it is to design, build, and operate these fantastically 
efficient boilers for the conversion of heat into usable 
power. 


The light, heat and power needs of America are great 
and ©ver-growing — a growth that, at B&W, is being 
fed oy engineering. Higher pressures, increased tem- 
peraiures, the winning battle for more heat from less 
fuel -- are the problems that must be solved and are 
being solved. 
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B&W developments like Cyclone Steam Separators, 
coal pulverizers, advances in oil and gas firing, 
Cyclone Furnaces, pressure firing, high-temperature 
alloy steels, shop-assembled steam generators, and 
waste heat boilers and similar heat recovery equip- 
ment are advances in the generation of power that cut 
bigger jobs down to size. 


So today, as yesterday, B&W engineers turn their 
talents to finding better ways to “boil water” — to fill 
tomorrow’s greater power needs for all America. 








CUT COSTS with 


DESIGNS 





“a REX’ —Low Cost Gear Pump 
= Continuous Heavy Duty 


900 SSU... 1-500 


250, 
Range: 32 SSU to ssauanan alts 


GPM . . - 300 PSI for < 


500 PSI for intermittent service. 








-— 


“ EX’ —for Low Cost Pumping 
GEAR Non-lubricating Liquids 


32 SSU to 1,000,000 S$SU..- 


arene . 250 PSI for viscous liquids, 


50 PSI for water. 
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‘ ependable 
SCREW PUMPS—Most D ven d 


for Non-lubricating Liqui 


to 1,000,000 $su..- 
pee . “e 1000 PSI for viscous 


liquids, 500 PSI for water. 











SIER-BATH GEAR & PUMP CO.. INC. 
9257 Hudson Bivd., North Bergen, N. J. 


Please send information on: 
D “Hydrex” 0 “Gearex” 


— ee oe oe oe oe oe oe om oe ow oe 


Founded 1905—Member A.G.M.A. Also mfrs. of 
Precision Gears and Flexible Gear Couplings 





for the same type of work. Or 
the dilution or expansion in the 
content of some jobs may throw 
rates out of line without notice 
being taken of it. 

Another common type of wage 
system is the job-title structure, 
in which each job is listed by title 
— machinist, assembler, mill- 
wright, and the like — and a wage 
rate is assigned to each title. Fre- 
quently a single title is broken 
down into a couple of skill levels. 
For example, classifications of 
“assembler, first class,” and “as- 
sembler, second class,” might be 
used. Job-title systems usually 
use titles in vogue in the local la- 
bor market, and the job duties as- 
sociated with each title are gener- 
ally established through custom 
and usage. 

It is not surprising that studies 
of wage rates in various industries 
typically show considerable vari- 
ation in rates from one company 
to another for jobs with the same 
title. Some of these variations 
arise from the fact that the titles 
do not mirror job requirements 
accurately or completely. 

Job evaluation has been devel- 
oped as a means of getting a more 
precise and objective correlation 
between wage rates and job con- 
tents. The basic idea is very sim- 
ple. Each job is broken down into 
its component features and ana- 
lyzed carefully. The rate for the 
job is then made to depend on 
some sort of summing up of these 
elements. The systematic equality 
of job evaluation has become at- 
tractive to many large- and medi- 
um-sized business enterprises that 
have sought a way of bringing or- 
der to a chaotic wage system. 

Job evaluation systems differ 
widely in detail. In fact, it has 
been said that there are as many 
systems of job evaluation as there 
are instances of its use. The basic 
principles, however, are not so 
divergent. Most of the systems 
commonly in use boil down to 
some sort of point method. 

The first step is the writing of 
a detailed description of each job 
to be evaluated. As a second pre- 


paratory step, evaluation factors 
are selected. These factors may 
include such items as skill, re- 
sponsibility for the work of others, 
effort (physical, mental, or vis- 
ual) accident hazard, physical 
discomfort, accuracy, dexterity, 
and mental development. Most 
plans use around ten or fifteen fac- 
tors; some employ as many as 
forty. The factors used will de- 
pend on the jobs being evaluated. 

Once a set of evaluation factors 
has been chosen, a weight is cus- 
tomarily assigned to each factor. 
Different job elements cannot be 
thrown together for analysis (any 
more than apples and oranges can 
be added) without using some 
sort of common denominator. A 
series of weights assigned to each 
factor provides such a denomi- 
nator. On a scale of 1000, for ex- 
ample, accident hazard might 
count 50 points and mental devel- 
opment 150. After the total weight 
associated with each factor hac 
been determined, sublevels or de- 
grees within each factor are set up. 

These steps are all preliminary 
to the actual job evaluation itself. 
Each job under consideration 
must be evaluated in terms of each 
factor. For each factor a certain 
number of points are assigned to 
the job, and the total of these 
points gives a number that can 
be used to place the job on a scale. 
Jobs with the same or approxi- 
mately the same total are said to 
lie in the same labor grade and 
should receive approximately the 
same compensation. 

The final step in the process is 
the assignment of a wage rate to 
each labor grade. This is usually 
done by first assigning the rates 
for a few key jobs at various levels 
and then filling in the rates for the 
intermediate grades. The wages 
paid for key jobs will depend on 
conditions in the labor market, 
and will be set on the basis of the 
general wage policy the firm has 
decided to adopt. 

It is important to observe that 
job evaluation is not a method for 
setting the general level of wages. 
It serves only to assign rates once 
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“Round-the-clock” production guarded by 


SUPERIOR-powered standby generator 


To maintain safe levels of illumination, keep plant communi- 
cations working, and supply power for the fire alarm system 
and stationary fire equipment are the main objectives assigned 
to the newly installed standby electrical system at North 
American Aviation’s Columbus, Ohio, plant. 

Heart of this system is National Supply’s heavy-duty 
Superior 6G-510 gas engine, rated at 295 BHP for 900 RPM 
operation of a 200 KW Elliot generator. Because of the plant’s 
size—nearly 300 acres—and the scope of manufacturing 
operations—17,000 employees on “round-the-clock” produc- 
tion schedules—the dependability and performance of this 
standby generator is vitally important. 

Whatever your power generation requirements, be sure to 
have the profitable facts of National Supply’s complete line 
(4 to 1765 HP) of Superior, Atlas and Lister diesel engines 
for power generation. Write or call the nearest sales and 
service point listed below. 


QE RES LEE PIES ES, 
» THE NATIONAL SUPPLY COMPANY 
: “al arnt | ENGINE DIVISION punt And GENERAL OFFICES: SPRINGFIELD, OHIO | 
i SS 


SALES AND SERVICE POINTS: Gloucester, Massachusetts * Houston, Texas * Fort Worth, Texas * San Diego, California 

: 2 %, Oakland, California * Terminal Island, California * Ketchikan, Alaska * Washington, D.C. * Chicago, Illinois * Portland, 
DISTRIBUTOR OF ESbEZ Oregon « Astoria, Oregon * Casper, Wyoming * Halifax, Nova Scotia * Vancouver, B.C. * Toronto, Ontario « Park 
DIESELS IN U.S.A. Rapids, Minnesota * New York, New York * Seattle, Washington * New Orleans, Louisiana ¢ Pittsburgh, Pennsylvania 
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Q-FLOOR helps make Ford’s 


new Dearborn 






office building 


as modern as its cars 


Ford Motor Company.... . 
Skidmore, Owings and Merrill......... 
Bryant & Detwiler Company... 


sa 


Bene 


.. Dearborn, Michigan 


. Architects 
.General Contractors 


Weiskopf & Pickworth........ Structural Engineers 


Shown above is the Ford Motor 
Company’s magnificent new ad- 
ministration building soon to oc- 
cupy a 90-acre site in Dearborn, 
Michigan. When it is completed, 
it will provide nearly 950,000 
square feet of floor space, approxi- 
mately 500,000 square feet of which 
will be Q-Floor and on which 3,000 
employees will work in the comfort 
of the latest in modern lighting and 
air conditioning. 

Architects Skidmore, Owings and 
Merrill carefully designed the 
building to prevent obsolescence 
due to changing conditions in the 
years to come. Interior partitions 
will be movable to provide maxi- 
mum flexibility in floor arrange- 
ments, and Robertson Q-Floor con- 
struction will be used to permit 
complete freedom of power and 


telephone outlet changes and addi- 
tions at minimum cost. Only with 
this weight-saving, cellular steei 
structural floor can every exposed 
6” square area be the potential 
location of a convenience outlet. 

Robertson Q-Floor construction 
also saves time and money. Its 
weight-saving factor means lower 
cost of foundation and structural 
steel. It immediately becomes a 
safe storage and working platform 
for the benefit of all trades. And 
because no combustible forms and 
falsework are required for the con- 
crete fill, there has never been a 
construction fire on a Q-Floor job. 

With all these remarkable fea- 
tures, it is easy to see why Q-Floor 
will help make and keep this fine 
new building as modern as the Ford 
of tomorrow. 


a product of H. H. Robertson Company 


2431 Farmers Bank Building * Pittsburgh 22, Pennsylvania 


Please send a free copy of your “Q-Floor” catalog. 



















World Wide : 
Building Service : 

$ tea | Name 
ey) GP re") : Address 
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the general pattern has been ar- 
rived at through other considera- 
tions. It: puts jobs on a scale, in 
other words, but it does not give 
any way of deciding what rate 
each point on the devised scale 
should receive. 

However, it may not be wise to 
proceed at once to a reduction in 
the rates for some jobs, even 
where such a course would be 
called for on paper. Reductions 
might well give rise to such dis- 
satisfaction with the whole sys- 
tem as to prove costly in the long 
run. For this reason, workers who 
are on jobs that have been down- 
graded by the evaluation are often 
kept on their accustomed rates. 
These rates, commonly known as 
“red circle” rates or overrates, 
are paid only so long as the incum- 
bent employees hold the jobs. 
When new employees go into 
them, the rates paid are those 
called for on the evaluated scale. 

Although the steps sketched 
formally complete the evaluation 
process, the introduction of such 
a job evaluation system often is 
accompanied in practice by some 
shifts in job assignments and work 
methods. The. detailed study of 
jobs necessary for their evaluation 
provides for analysis of the enter- 
prise’s use of personnel. Increased 
productive efficiency may be a 
secondary outcome of such a 
work study. 

Who can say, really, how much 
physical strength and endurance 
is equivalent to two years of high 
school education? The reason that 
job evaluation does not lose itself 
entirely in such _ philosophical 
speculations is that skilled evalu- 
ators use the market rate for vari- 
ous skills and abilities as a sort of 
bench mark. The factors and their 
weights are chosen with an eye to 
prevailing rates for various /ines 
of work. Nevertheless, it is noi un- 
common for different evalu«tors 
to arrive at slightly different an- 
swers as to the ranking of jos in 
labor grades. Normally, how-ver, 
these differences should not b« ex- 
pected to exceed a single grad» for 
any given job. “ 
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DIAMOND 
“MULTI-PORT” 
Bi-Color Gauge 
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ee ¥ ” 
FLANGES ELIMINATE — a 
ROUND AND STUFFING BOXES (1) “Bi-Color” principle shows steam 


INDIVIDUAL red and water green 


PIECES OF MICA 
AND GLASS 


RETURN BEND 
PROVIDES GREATER 
FLEXIBILITY 
FOR EXPANSION 


(2) Small round ports instead of long 
glass strips 


(3) “Hi-Lite” Illuminator for improved 
visibility 
(4) Simplified high-pressure construction 


PORT PARTS ‘ ; 
REPLACED WITHOUT f ne) (5) 


REMOVING GAUGE @ ¢ | 
FROM BROILER —— (6) Easy, inexpensive maintenance ... 
Fa Ga in place 


Maximum thermal stability for 
rapid starting 





(7) Direct reading . . . basic reference 
gauge 


Solel ie | OM STEAM SHOWS RED 
ILLUMINATOR _ 





The “Multi-Port” gauge has been de- 
veloped over a four-year period and 
has been in continuous successful high 
pressure operation for more than 18 
months in several leading central station 
plants. For additional informa- 
tion, write for new Bulletin 1174 
. use the coupon below. 


WELDED CONSTRUCTION 
ASSURES 


PERMANENT TIGHTNESS 6962 










“{AMOND POWER SPECIALTY CORP. 
ANCASTER, OHIO 
lease send me without obligation a copy of new 


‘ulletin No. 1174 explaining the advantages of DIAMOND POWER SPECIALTY CORP. 














ine Diamond “MULTI-PORT” Bi-Color Gauge. LANCASTER OHIO 
NAME , : 
Diamond § : bs , 
COMPANY pecialty Limited— Windsor, Ontario 
ADDRESS 
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AN ACT of highway robbery was foiled in a recent 

Illinois case—Western Sand & Gravel Co. v. 
Town of Cornwall, 119 N. E. (2d) 261, decided on 
March 17, 1954. The dispute arose out of a proposal 
by the company to furnish and spread road gravel 
on roads in the township and to supply gravel for 
stockpiling. Sealed bids were invited for 40,000 
cubic yards of gravel to be spread on certain roads; 
5000 additional cubic yards of gravel were to be 
stockpiled. The invitation called for unit prices, 
providing for an increase or decrease in quantities 
up to 25 percent without any change in the unit 
price. The company’s bid was $1.43 per cubic yard 
on gravel to be spread and 65 cents on gravel to be 
stockpiled, totalling $60,450. 

Accompanying the bid was a cashier’s check for 
$7000, which was $955 in excess of 10 percent of the 
base bid. The condition of the proposal was that if 
accepted and the bidder failed to execute a con- 
tract and furnish a performance bond, the deposit 
became the property of the Township in payment 
of damages; otherwise the check was to be returned 
to the bidder. 

The notice to contractors was by order of the 
town board of Cornwall Township by the commis- 
sioner of highways of Cornwall Township. The com- 
pany’s bid was very low, another bid being $1.96 for 
spread gravel. At the request of the highway com- 
missioner, the county superintendent of highways 
prepared contract forms which were mailed to the 
company. The accompanying letter stated that the 
Township officials had requested that it be con- 
sidered a notice of award. 

No contract was ever signed, and a question arose 
as to whether the company had made a mistake in 
its bid. About a month later, the board of town audi- 
tors passed a resolution stating that they believed 
that the company was willing to sign a contract for 
$1.68 per cubic yard instead of $1.43; the resolu- 
tion authorized and advised the highway commis- 
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. . . highway robbery 


MELVIN NORD 


Consultant in Legal and Technical Problems 
Registered Professional Engineer 
Chemical Engineer 
Patent Attorney 


sioner to enter into such a contract. Such a contract 
was prepared and executed by the company and “ap- 
proved” by the county superintendent of highways. 
The highway commissioner however refused to 
sign the contract until work was started. Work was 
never started, and after three months, the con- 
tractor’s bond was returned and he was notified 
that his check has been cashed. A check for $955 
was enclosed, and the rest was retained as a for- 
feit, the funds being deposited to the credit of the 
road and bridge fund of the Township of Cornwall. 

The “highway robbery” aspect of the case was 
that no contract had ever been signed and yet the 
company was unable to get its $6045 back! 

The company therefore sued the Town of Corn- 
wall and the treasurer of the town of Cornwall. In 
the lower court, a decision of $6045 against the 
Town of Cornwall was given. On appeal, this was 
reversed. On further appeal to the Supreme Court 
of Illinois, both earlier decisions were found to be 
wrong, and a judgement was given against the 
treasurer of the Township for $6045. 

The Supreme Court found that there was no 
binding contract, and that the deposit should there- 
fore be returned. The Town of Cornwall never ac- 
cepted any offer of the company, since its govern- 
ing body—the board of town auditors—never made 
an acceptance. Its only action was the passage of a 
resolution making a new offer ($1.68 per cubic 
yard) to the company. This was a counterproposal, 
according to the court. 

The Township never accepted the contract ex- 
ecuted by the company. The court did not consider 
the “contract” executed by the company to be 
an acceptance of the Township’s counterproposal, 
since it presumably was conditioned upon signature 
by the Township or by the highway commissicner. 
And there was never any official acceptance by the 
highway commissioner. In fact, since the highway 
commissioner is a quasi-municipal corporation, 
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10 years of research... over 75 years of pump manufacturing experience -++ 


A. POSITIVE DISPLACEMENT 
METERING 


B. NO FRICTIONAL PARTS 
IN LIQUID END 


Cc. CONTINUOUS FLOW 
CHARACTERISTICS 


The Hitts-MeCannameter—“the meter that 
pumps” —establishes an entirely new set of stand- 
ards for precision, accuracy and reliability in 
small volume metering and proportioning. 


SPECIFICATIONS—Series “A” 


Effective capacity range: 5 c.c. to 6 gal. per hr. 
Standard pressure range: to 2500 psi (special 
designs to 10,000 psi). 


If you have been looking for a pump that will 
precisely meter a wide output range of small vol- 
ume flows, here is the answer. Write today. 
HILLS-McCANNA CO., 2446 W. Nelson St., 
Chicago 18, Illinois. 










Check and compare 
with any other pump 


No stuffing boxes 

High speed, self cleansing valves 
 Hydraulically balanced 
 Stepless volume control 


Automatic vapor venting 


™ Downhill* metering 


From high suction to lower 


disch 
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¢ MOTOR STARTING 

e SPECIAL 








As the power source of Remington 
Rand’s famous UNI VAC (Universal 
Automatic Computer), MARCUS 
TRANSFORMERS perform their valu- 
able function within this Electronic 
Brain. 


Every MARCUS dry-type Transformer 
... whatever its class and for whatever its 
purpose, is constructed to far exceed its 
particular specification demands. Every 
detail and component of MARCUS dry- 
type transformers is carefully engineered 
for longer life and uninterrupted trouble- 
free performance! 


MARCUS Series 5000 dry-type “Class 
B-plus” Transformers are designed to 
exceed specifications by approaching 
“Class H” insulation, yet operating at 
“Class B” temperatures. 


CHECK THESE MARCUS B-PLUS FACTORS FIRST! 


¢ Higher Dielectric Strength! 

* Greater Protection Against Surges! 
¢ Better Protection Against Moisture! 
Greater Capacity for Overloads! 

Quieter Operation! 
Proven Dependability! 


his acts must be recorded in or- 
der to be effective. There was no 
such record, and in fact not even 
an unofficial acceptance by him. 

There being no contract, the 
company was entitled to the 
return of its money from the 
road and bridge fund of the Town 
of Cornwall, and the treasurer 
of the county was therefore ad- 
judged liable for the return of 
the $6045. This disproves the old 
maxim that “he who makes his 
bid must lie in it.” 


Condemned Coal 


Another interesting case con- 
cerning highways relates to the 
problem of condemning land for 
highway purposes when the land 
contains coal beneath it. In Wil- 
liam E. Russell Coal Co. v. Board 
of County Commissioners of 
Boulder County, 270 Pac. (2d) 
772, a Colorado case decided on 
April 26, 1954, certain parcels of 
land were being condemned in 
connection with the establish- 
ment of the Denver-Boulder 
Turnpike. One of these parcels 
was owned by the coal company. 
For many years it had conducted 
coal mining operations under 
there as well as under adjacent 
land. 

The Commissioners’ fixed the 
value of the land taken at $1600 
and the damages to the remainder 
of the tract of land as a farming 
unit of $400. The coal company 
complained that the Commission- 
ers had overlooked one little de- 
tail—namely an item of $14, 
882.10. This was the value of the 
coal which the company claimed 
it would have to leave in position 
to support the highway surface. 

In answer to this argument, the 
Commissioners filed an amended 
petition, stating “that only the 
surface rights are sought to be 
affected herein, that is, pet:tion- 


“Mark of Quality” SS 


ers seek to acquire a right o! way 
across the surface of said and, 
TRANSFORMER CO., INC. together with the right to | nake 
the necessary cuts and fil! for 
the construction and mainte: ance 
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do not seek to acquire herein any 
rights to maintenance to support 
of the surface . . . by leaving in 
place a certain quantity of coal.” 

The lower court refused to hear 
evidence from the coal company 
relative to the value of the coal 
that the company claimed it could 
not remove. 

On appeal to the Supreme 
Court of Colorado, the court held 
that this evidence should have 
been admitted. The Court said 
the Commissioners have the duty 
to provide every element of 
safety possible in establishing a 
highway. They therefore have no 
power to waive the right of sup- 
port of the highway’s surface. If 
it is a fact that coal would have 
to be left under the ground in 
order to support the surface, it 
must be paid for, and the Com- 
missioners cannot avoid this by 
purporting to waive a right which 
they cannot legally waive. 

On the other hand, if it is not 
a fact that some coal would have 
to be left behind to support the 
surface, then no additional com- 
pensation is required. But the 
Commissioners are not the one to 
decide such a fact question. The 
coal company is entitled to have a 
jury decide it. The case was there- 
fore remanded to the lower court, 
with instructions to admit evi- 
dence as to the value of the coal 
to be left behind, if any. 


Hollywood 


To complete the trilogy of cases 
involving roads and highways, 
consider a case that could only 
happen in Hollywood, (or Holly- 
wood Hills, to be exact) —Conklin 
v. Goodson et al, 271 Pac. (2c) 
147, a California case decided on 


Here’s the Helper Your Big 
Reproduction Machine Needs! 
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only 
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Specification Sheets, Check Prints 
and Engineering Changes Reproduced 


It just isn’t common sense, is it, to 
tie up your big reproduction ma- 
chine running pre-cut sheets? And 
now you don’t have to. There’s a 
new, economical unit that you can 
use for just this purpose. 

The new Copyflex Model 100 has 
an 11-inch printing width. It oper- 
ates up to 12 feet per minute and 
reproduces up to 300 copies in one 
short hour at a cost of less than 


2¢ each. 
Like all Bruning Copyflex ma- 


When You Want Them! 


chines, the Model 100 is clean, quiet 
and odorless ...no ammonia or 
ozone vapors. No installation prob- 
lems. It is so compact you can lo- 
cate it anywhere and anyone can 
operate it. 

If you are tying up your big re- 
production machine running pre- 
cut sheets, let us show you how 
the new Copyflex Model 100 can 
save you time and money. Mail us 
the coupon below for full partic- 
ulars of this new Copyflex. 





June 11, 1954. 

C>enklin was the owner of a ; 
hom: built on an excavated area . 
cut ito the side of a hill. Run- 
ning along this hill, and making a 
curv; close to Conklin’s home, 
was Lot P.” This was actually a 
path known as the Yucca Trail, 
whic: had become subject to a 
public easement by the commu- 
nity. This “street” was the only 
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means of ingress and egress to 
the homes nearby. A few years 
before the acts leading to the law- 
suit, the community had employed 
an experienced road contractor 
to pave the Yucca Trail with a 
three-inch layer of rock and oil, 
slightly increasing the pitch to 
keep drainage next to the hill 
and away from the ridge near 
Conklin’s house. 

As a result of a three-day rain- 
storm totaling more than six 
inches, rain waters ran over the 
side of the bank from the Trail, 
flooding Conklin’s property, home, 
and garage with water, mud, silt, 
and debris, undermining and de- 
stroying two retaining walls on 
the slopes, ruining the landscap- 
ing on the hillside, filling a sleep- 
ing room with mud and debris, 
destroying a hardwood floor, and 
doing all sorts of other damage. 
It was a mess. 

Conklin sued the neighbors 
who had paved the Trail, claim- 
ing they had negligently diverted 

KX We have pur- the water onto her property. How- 
posely “magnified” the word RIC-WIL to help ever, the court held that there 
was no negligence on the part of 
anyone. During the storm, the 
customer ... will need a magnifying glass to drainage ditch had become filled 
with debris to overflowing. And 
it did overflow, causing the dam- 
ifications read .. . RIC-WIL. age mentioned. The court there- 
fore remarked, in Hollywood 
style, “In such situation, what 
Piping . . . whether underground or overhead power could have stayed the on- 
ward rush of waters upon her or 
have suspended the downward 
write direct for Catalog No. 5401. course of the flood? To divert the 

flow of such storm waters would 
have paralleled King Canute’s 
Insulated piping systems of a Superior Engineered struggle with the sea on the dates 
in question. . . . The destructive 
Quality... for underground or overhead. power of sudden waters is incal- 
culable. . . . It was inevitable that 
Send for Catalog No. 5401 such storm waters should fill the 
normal drainage curve with de- 
bris and the following waters 
laden with silt leap the brim and 
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ic Wi ; In short, the court felt that it was 


up to Conklin to protect herself 
ata cent tg — __ from storm waters and not to rely 
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YOUR NEW PLANT WILL GROW IN THE ERIE AREA 


INDUSTRY 
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RESIDENTIAL 


The good life in the middle-sized town — 
industry’s big discovery 


@ Executive personnel who enjoy the 
social opportunities of the middle- 
sized town show it clearly in the office. 
Employees who can work their own 
vegetable garden or who can go fish- 
ing or play golf after working hours 
lead a better-balanced life and do a 
better job. 


These are some of the many advantages 


that industry enjoys by locating its 
new plants in the middle-sized towns. 
The Erie Area is rich in these middle- 
sized towns which meet the require- 
ments of the government’s dispersal 
plan for industry. 

Remember, too, that the Erie Area is 
in the heart of the nation’s largest 
single market. One-third of America’s 
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people live, work and buy here. Raw 
materials, production and markets are 
close together! 


Industry is served by the dependable 
Erie Railroad which connects direct 
with New York Harbor for export 
business and offers unsurpassed service 
between New York and Chicago and 
nationwide by connecting railroads. 


For more detailed information, send 

in the coupon below. Your request 

will be handled in strictest confidence 
—without obligation. 


D. M. Lynn, Assistant Vice President 
Industrial Development * Room 524-D, Erie Railroad 
Midland Building, Cleveland 15, Ohio 


Dear Sir: We are interested. Please send us your 
Specification Card on which we can list our needs. 
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SPLICING THE COLUMNS SERVED TO REDUCE THEIR INITIAL UNSUPPORTED LENGTH. WITH THE TOP THREE SLABS 
HELD JUST ABOVE THIRD FLOOR LEVEL, THE LOWER FLOORS WERE FIXED IN POSITION TO PROVIDE BRACING. 


Lift Slab Construction 





Saves Clemson Time and Money 


WILLIAM G. LYLES 
Lyles, Bissett, Carlisle & Wolff 


W. G. Lyles, an alumni of Clem- 
son College, has been practicing 
architecture since 1938. As a mem- 
ber of the architect-engineering firm, Lyles, Bissett, Car- 
lisle & Wolff, he has been associated with many large 
building projects in South Carolina, North Carolina, and 
Georgia. He is a member of the American Institute 
of Architects and the American Society of Civil Engineers. 


WHEN CLASSES resume at Clemson Agricultural 

College this month, a large portion of the 
student body will be housed in a new $4% million 
dormitory. This building is among the first in the 
Southeast to make use of the Youtz-Slick lift slab 
method of construction. 

The new dormitory group at Clemson will replace 
three obsolete wood-framed barracks. The possi- 
bility of renovating and fireproofing these build- 
ings was considered, but little more than the outside 
walls could be salvaged, and reusing the old shells 


38 


would considerably restrict efficient design. Such a 
plan was definitely abandoned when preliminary en- 
gineering studies revealed it would cost about $145,- 
000 more than a completely new structure. 


Site Selection 


Because the college had grown around the old 


barracks, this was the only convenient site available ;' 


from the student’s point of view. It was therefore 
decided to build on the same general site. The 
students had to remain in the old barracks until 
new accommodations were made available, however, 
which meant progressively razing the old buildings 
as the new facilities were completed. 

The selection of this site posed a number of other 
problems. The site was sloping, having a differential 
in grade of approximately 35 feet, and construction 
space was very much restricted. Also, a large utility 
tunnel which could not be removed runs through 
the middle of the site. 

It immediately became evident that time would 
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be a major factor once the project was approved. 
Also, the budget was extremely limited. Consequent- 
ly, all preliminary studies revolved around materials 
and methods that would result in speed and economy 
of construction. 


Lift Slab Method 


As part of the preliminary studies, the lift slab 
method for constructing the roof and floors was ex- 
plored at length. Several trips were made to Texas 
to observe its use at Trinity College and to obtain 
firsthand information on design problems. The in- 
vestigations indicated that the lift slab would con- 
tribute greatly towards both speed and economy of 
construction, and this has proven true beyond our 
original expectations. 

Basically, the lift slab system consists of pouring 
the reinforced concrete floor and roof slabs one on 
top of another at ground level, and then progres- 
sively raising them to their final position. This pro- 
cedure eliminates most of the forming work normally 
required at the higher elevations and also completely 
eliminates the bottom form for the slabs. 

Equipment for the lift slab operation consists of 
a number of jacks, one to be mounted at the top of 
each column. Threaded rods extend from the jacks 
to the lifting collars in the slab. In operation, a 
piston is pumped upward, thus pushing the threaded 
rods straight up. When the piston reaches the end of 
its stroke, the rods are held in their new position 
while the piston is retracted. The cycle is then 
repeated. 

All jacks being employed in the lifting operation 
are controlled through a central control panel, some- 
times called a console because of its resemblance to 












WELDING REINFORCING BARS TO COLLARS PROVIDED 
THE RESISTING MOMENT BETWEEN SLAB AND COLUMNS. 
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Architects & Engineers 


Lyles, Bissett, Carlisle & Wolff 
Columbia, South Carolina 


Mechanical & Electrical Design 
Fred Franklin 


Structural Design 
Gilbert Rowe 


General Contractor 
Daniel Construction Company 
Greenville, South Carolina 











an organ. The operator adjusts the hydraulic flow 
to each jack individually to maintain an even lift 
by compensating for variations in jack performance. 


Special Considerations 


This method of construction is not difficult. It does, 
however, require special care in the construction 
methods preceding the actual lifting of the slabs. 

Superiority of concrete workmanship is important. 
The slab must be structurally sound, particularly 
around the lifting collars and for cantilevered edges. 
Also, since the top surface of each slab serves as 
the form for the next slab, top quality workmanship 
is necessary when finishing the concrete. 

Normally, if the slab-on-grade is at the proper 
elevation and the succeeding slabs are properly 
formed, the slab can be lifted to a predetermined 
position and secured without difficulty. If variations 
in the slab exceed tolerances for attaching the sash 
and abutting partitions, however, it is necessary to 
level the bottom of the slab by instrument. If jacks 
are used to forcibly level it, cracks and dangerous 
stresses will be formed. 

Plumbing of the structural columns requires bet- 
ter than normal accuracy, since discrepancies from 
the vertical cause the collars to bind against the 
columns, and also result in unnecessary eccentric 
loading at a time when the columns are subjected 
to their worst stress condition. 


Preliminary Studies 


Once a decision was made to use the lift slab 
method, attention was turned to other means of 
simplifying construction. A small scale model of the 
project was constructed. Also, a mock-up was 
made to show two typical dormitory rooms, complete 
in every detail including furnishings. Various alter- 
nate features were shown. These models were of 
considerable value in studying features later em- 
bodied in the final design. 

It was decided to use lightweight prefabricated 
glass and metal exterior walls, and prefabricated 
movable metal interior partitions. Both work ad- 
















FREQUENT RIGHT ANGLE CHANGES IN THE PLAN OF THE STRUCTURE SERVED TO MINIMIZE LATERAL FORCES. 


mirably well with lift slab, and both greatly speed 
on-the-job construction and finishing time. 

In the interest of economy, concrete block con- 
struction was seriously considered for interior por- 
tions. However, an analysis showed that the lower 
initial cost of the block would be largely offset by 
the saving in construction time afforded by the pre- 
fabricated metal partitions. 

The question of whether large window areas would 
prove to be good or bad from the room occupants’ 
standpoint was debated at length. Analyses showed 
that, while a glass wall would obviously require 
more heat than a conventional wall with a normal 
size window, this would be largely offset by the 
saving in electricity resulting from the more abun- 
dant natural light during the daytime. Large win- 
dows were decided upon, and the student reaction 
thus far has been entirely favorable. 


Construction Schedule 


Authorization to proceed with detailed design and 
working drawings was given in May, 1953. The in- 
structions dictated that the project be completed, 
ready for full occupancy, by the beginning of the 
1954 school session. Although such a tight schedule 
was difficult to meet, both from the standpoint of 
time available for planning and time for construc- 
tion, the early completion date was essential if major 
interruptions to the college were to be avoided. 

Bids were received on September 25, 1953, and 
the general contract for construction was awarded to 
the low bidder, Daniel Construction Company. Con- 
struction began in early October, 1953, and the old 
buildings were razed on schedule. 

The project, as finally evolved, contains a fioor 
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area of approximately 520,000 square feet. It pro- 
vides sleeping accommodations for about 2000 per- 
sons, two in a room, and a dining room large enough 
to seat 3500 people at one time and having its own 


kitchen, cold storage, and other required facilities. 
The project also includes a sizeable student ac- 
tivities block containing lounges, meeting rooms, 
chapel, canteen, post office, and publication offices. 


Design Details 


From an architectural standpoint, restrictions of 
the site were controlling factors throughout. The 
general shape of the building, the vertical breaks, 
the location of the dining room, the main entrance, 
and the student activities block, as well as the 
height of the building itself, were all pretty much 
determined by the site. 

It had been hoped to confine the height of the 
dormitory to not more than four floors, but the re- 
stricted site necessitated going to five stories in 
some areas. Actually, the height is not as objection- 
able as might be expected because of the extremely 
sloping site. Entrances at grade are available for 
almost every level at some point around the build- 
ing, and climbing stairs usually can be avoided by 
choosing an appropriate entrance. 

Military requirements and traditions also had to 
be considered. The building surrounds a quadrangle 
which will be used for military formations. Rooms 
are grouped to accommodate company organiza 
tions, and corridors are sufficiently wide and so al- 
ranged as to permit company formations. 

The structural design was evolved almost em 
tirely around the use of lift slab. The principals of 
design are the same as for any conventional rein- 
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forced concrete structure, but some considerations 
become considerably more important with this 
method of construction. 


Column Spacing 


Study was required to determine the most eco- 
nomical and practicable column design and spacing. 
The arrangements of the typical rooms required 
either 12 or 24-ft bays. In the final design, two rows 
of columns, generally 10-in. WF, were selected. The 
columns are spaced 24 feet longitudinally and 25 
feet transversely with a 9-ft cantilever. 

A 12x12-ft spacing would have been advantageous 
in designing against lateral forces and would, of 
course, have resulted in lighter slabs and columns. 
However, the area of slab that can be lifted at any 
one time with a given number of jacks is about 
four times as great with a 24-ft column spacing as 
with a 12-ft spacing. The larger spacing also offers 
greater flexibility in interior arrangement. 

Two sets of lifting equipment of twelve jacks each 
were employed, thus making it possible to lift 
a slab supported by 24 columns. These slabs were 
joined together by 3-ft strips of poured-in-place 
concrete. Column spacing was reduced to 12-ft at 
the pour strips, which were designed for shear. 


Supporting the Columns 


In designing columns for lift slab, consideration 
must be given to the fact that when the first slab 
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SPECIAL ATTACHMENT FOR PORTABLE MOTOR BEING 
USED TO POSITION GRIPPING NUTS ON JACK RODS. 


is lifted, the columns are completely unsupported 
for their full length, which is several times their 
final unsupported length. Since the full load of the 
slab will be centered at the top of the columns, they 
must be designed for this unsupported length and 
condition. Allowance also must be made for small 
eccentricities and impact when the lift is begun. 
These are major factors on a five-story building. 

On the Clemson job, the columns were spliced to 








CENTRAL CONTROL PANEL, CENTER FOREGROUND, ADJUSTS FLOW TO EACH JACK TO PROVIDE AN EVEN LIFT. 
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reduce the initial unsupported length. This was ac- 
complished by raising the roof slab and the fifth 
and fourth floor slabs to a position just above the 
third floor level, and then temporarily bolting their 
support brackets to the columns. The third and 
second floors were then raised into position and 
fixed permanently, thus bracing the columns. The 
lifting equipment was then removed and the exten- 
sions were welded to the tops of the columns. With 
the lifting equipment reset on the extended columns, 
the roof, fifth, and fourth floor slabs were then 
raised into their respective positions. In this man- 
ner, the columns were never unsupported for more 
than three floors in height. 


In designing for lateral forces in a two column 
bent type of lift slab, it is difficult to develop the re- 
quired resisting moment between the slab and the 
column. This was done at Clemson by welding 16 
reinforcing bars to the collar. Lateral forces would 
have been a more serious consideration were it not 
for frequent right angle changes in the plan of the 
building, brick stair wells, and toilet areas in which 
a 12-ft longitudinal column spacing was used. 


Deflection 


Loads and subsequent deflection are important 
considerations in long span slabs. Since lightweight 
metal partitions and metal outside walls were used, 
panel loads at Clemson were only about 10 pounds 
per square foot. In the final design, a 9-in. flat slab 
of 3000 psi concrete with approximately 4.5 pounds 
of steel per square foot was selected for all areas ex- 
cept the student activities block. In this block, 
where loading is heavier, a pan system was em- 
ployed using plastic “waffle” forms. 


Although deflection could not be accurately cal- 
culated, every effort was made to hold it to a maxi- 
mum of }% inch at the critical points. The flat slabs 
were increased from 8% inches, shown by initial 
analysis to be sufficient, to 9 inches so as to assist in 
reducing deflection. 

The partitions and outside walls were designed to 
permit adjustment to deflection and, even more im- 
portant, to permit probable movements of the slabs 
after construction. Outside window walls are in- 
stalled with slotted connections allowing both hori- 
zontal and vertical movement. The tops of all 
interior partitions are anchored so as to permit 
movement of the slab above, and a caulked space of 
about % inch is provided between masonry parti- 
tions and the ceilings. 

Considerations for expansion in lift slab are gen- 
erally the same as for a conventional poured-in- 
place structure. The long exposed concrete edges of 
the overhangs at Clemson were reduced in thick- 
ness from 9 inches to 6 inches for appearance, and 
slotted at 24-ft intervals opposite the columns to 
minimize expansion cracks. Several expansion 
joints were provided through the building, but this 
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was not as mucn of a problem as on many buildings 
of this size because of the irregular plan. 


Mechanical and Electrical Services 


Every effort was made to obtain as much service- 
ability and flexibility as possible in the mechanical 
and electrical designs. The building is supplied by 
high-pressure steam from a central boiler plant. A 
crawl tunnel was provided under the ground floor 
and down each side of the building to accommodate 
horizontal mains for all mechanical and electrical 
services. 

A vertical chase, on which lavatories are backed 
up, is provided from this tunnel to the roof be- 
tween each two bedrooms. Steam, hot and cold 
water, storm and sanitary drainage, and electrical 
service is supplied through the tunnels and chases. 
This system makes every pipe accessible for ser- 
vicing and it also will simplify the making of 
changes in the future. 


The lift slab method proved to be an advantage 
when installing mechanical and electrical servives. 
The sleeves, conduit, and other branch piping, which 
normally would be set above ground in the forms, 
were all set on the ground and lifted into place with 
the slab. 


Conclusions 


In designing other buildings of this general type, 
consideration should be given to raising the first 
floor off the ground to provide mechanical space in- 
stead of using tunnels. Although the initial calcu- 
lations at Clemson indicated that the tunnels would 
be cheaper, raising the first floor would have speed- 
ed up construction and would have eliminated all 
of the forming required for the tunnels. Also, it 
would have disposed of several structural problems 
resulting from the possibility of settlement between 
the tunnels and the adjacent slab-on-grade due to 
the heavy loading of the upper slabs resting on it 
during pouring operations. These advantages might 
outweigh the relatively slight savings in cost of- 
fered by the tunnels. 

From observations during construction and occu- 
pancy of such portions as have been completed, it 
appears that the design has been reasonably suc- 
cessful in all respects. The students appear well 
pleased, and no major changes have been suggested. 
Certainly the initial objectives of economy and 
speed of construction have been realized. 

This rather complicated structure is being built 
at a cost considerably below current prices for com- 
parable buildings in the area. In addition, under the 
abnormal handicaps of a difficult site, dealing with 
old buildings, and working in the same building in 
which students are living, it is being built in ap 
proximately twelve months. A construction period 
of twice this time normally would not be considered 
excessive. —-F 
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Who Gets Overtime Pay? 


WHY SHOULD one architect or engineer in a 

private consulting firm be legally entitled to 
overtime pay while another is not? This question 
can only be resolved by understanding and applica- 
tion of the Federal Wage-Hour Law. Too often, 
though, consulting firms are haled into the Wage- 
Hour and Public Contracts Divisions of the U.S. 
Department of Labor for alleged violations concern- 
ing the status of their employees. 

For example, a number of architectural and en- 
gineering organizations have had personnel on the 
payroll who were entitled to overtime pay under the 
provisions of the law but who did not get it. Con- 
sequently, the employers were given heavy penalties 
and had to pay back wages. If “mistakes” are proved 
in court to have been wilful, the penalty provided 
by law can turn out to be very costly. If violations 
are interpreted as mere “honest” mistakes due to 
lack of knowledge, settlement for back wages is 
usually enough to close the case without any re- 
course to court action. 

On the other hand, a large slice of overtime costs 
can often be eliminated by determining whether 
employees now getting overtime are really entitled 
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Cp ndlunive, 


ROBLEY D. STEVENS 


Management Consultant 





Robley D. Stevens is a management consultant special- 
izing in public-labor-personnel relations. He was formerly 
a law-enforcement agent of the Department of Labor. 
He has his LL.B. from Blackstone School of Law. He is 
the author of a number of authoritative books and papers 
on labor-relations, labor-law, and collective-bargaining. 
Stevens’ offices are in Washington, D. C. 


to it under the law. Of course, overtime can be paid 
to anyone. It can be paid even to those for whom the 
law does not demand overtime pay — the president 
of the firm, if you like. But that is purely up to com- 
pany policy, not the law. 

It is a great mistake — and can be a costly one — 
to conclude that an employee is exempt from the 
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provisions of the law requiring payment of overtime 
wages simply because he is hastily classified as a 
part of that hard-to-define group loosely called “the 
management team.” The problems of who must get 
overtime can be definitely settled only by com- 
paring the job functions of the individuals to the 
Federal formula. 

Section 13 (a) (1) of the Fair Labor Standards 
Amendments exempts from overtime pay “any em- 
ployee employed in a bona fide executive adminis- 
trative, or professional capacity.” An engineering 
firm can use the following check-list to determine 
the exemption status of any employee. Engineers are 
defined here as Executive, Administrative, or Pro- 
fessional. If an employee meets the specifications 
for any of the three, he is exempt from compulsory 
overtime pay. 


An Executive Architect or Engineer is one: 
(a) whose primary duty consists of the manage- 
ment of the enterprise in which he is employed or 
of a customarily recognized department or sub- 
division thereof; and 
(b) who customarily and regularly directs the work 
of two or more other employees therein; and 
(c) who has the authority to hire or fire other em- 
ployees or whose suggestions and recommendations 
as to the hiring or firing and as to the advancement 
and promotion or any other change of status will 
be given particular weight; and 
(d) who customarily and regularly exercises discre- 
tionary powers; and 
(e) who does not devote more than 20 percent of his 
hours worked in the work-week to activities which 
are not directly and closely related to the perform- 
ance of the work described in paragraphs (a) 
through (d) of this section, Provided, that this 
paragraph (e) shall not apply in the case of an 
employee who is in sole charge of an independent 
establishment or a physically separated branch 
establishment, or who owns at least 20 percent 
of the enterprise in which he is employed; and 
(f) who is compensated for his services on a salary 
basis at a rate of not less than $55.00 per week, 
exclusive of board, lodging, or other facilities. 

A “short-test” applicable in lieu of above is: An 
employee who is compensated on a salary basis 
at a rate of not less than $100.00 per week, exclusive 
of board, lodging, or other facilities, and whose 
primary duty consists of the management of the 
enterprise in which he is employed or of a cus- 
tomarily recognized department or sub-division 
thereof, and includes the customary and regular 
direction of the work of two or more other em- 
ployees therein, shall be deemed to meet all of the 
requirements. 


An Administrative Architect or Engineer is one: 
(a) whose primary duty consists of the performance 
of office or non-manual field work directly related 
to management policies or general business opera- 
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FO-74 (Rev. 4/52 isget ‘urease No. 44-R391.6 
U. S. Department of Labor ; 


Wage and Hour and Public Contracts Divisions 
Date, 


Name of Firm 























(if you have moved, please correct above address) 


Dear Sir or Madam: 





being made by the Division to determine compliance with Federal 
Classes 





of this sheet and number each answer to coincide with the item on the face of the sheet to which it refers, 
The information which you give should pertain only to your duties with the bove 








years (even if you thefirm). Please within five days in the 


enclosed envelope which requires so postage. 


Very truly yours, 
Regional Director 


By. 





(nvestigator) 


. Total period of employment with firm: From. 19, To. 





. Latest position or title Years Salary $ 





f you have an interest in the firm, what percent?. 





. Are you in charge of a separate department or subdivision of the company ? 





If so, what is the function of this dep or 











|. Do you supervise the work of other employees ?. If 80, how many? 
do you spend in supervising and directing their work ?. Describe the work performed by the employ- 
ees you supervise, 


How many hours per week 








. Does anyone assist you in directing the work of the employees under you? 
. Do you perform any work of the same type as that performed by the employees you supervise ? 





Ef so, state the number of bours per week so spent. 





da with respect to such actions? 


. Do you hire, fire or promote or make 








. Whe is your immediate supervisor ? 





(Name) 
In what respect does he supervise your work? 








. Do you perform manual work or routine clerical work ?. Wf so, indicate the nature of such work 
and the aumber of hours per week 90 spent. 
. What important decisions do you normally make that affect the work, policies or management of thecom- 


pany or your dep or subdivision? 














. On the back of this letter describe your duties in detail and estimate the mumber of hours spent on each 
in a typical week. 





. Approximately how many hours do you work per week in normal weeks? 
Mf a0, bow are such records kept? 


In busy weeks ?, 


. Are time records kept of your working hours ?. 





. Ave you paid for overtime work?. If so, at what rate?. 





Signed. 





Home telephone No. 





THIS OFFICIAL QUESTIONNAIRE ASKS ALL QUES- 
TIONS NEEDED TO ESTABLISH AN EMPLOYEE’S STATUS. 


tions of his employer or employer’s customers; and 
(b) who customarily and regularly exercises dis- 
cretion and independent judgment; and 

(c) who regularly and directly assists a proprietor, 
or an employee employed in a bona fide executive 
or administrative capacity; or who performs under 
only general supervision work along specialized or 
technical lines requiring special training, experi- 
ence, or knowledge; or who executes under only 
general supervision special tasks; and 

(d) who does not devote more than 20 percent of 
his hours worked in the work-week to activities 
which are not directly and closely related to the 
performance of the work described in paragraphs 
(a) through (c) of this list; and 
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(e) who is compensated for his services on a salary 
basis at a rate of not less than $75.00 per week, ex- 
clusive of board, lodging, or other facilities. 

A “short-test” applicable in lieu of above is: 
An employee who is compensated on a salary or fee 
basis at a rate of not less than $100.00 per week, 
exclusive of board, lodging, or other facilities; and 
whose primary duty consists of the performance 
of office or non-manual field work directly related 
to management policies or general business opera- 
tions of his employer or his employer’s customers, 
which includes work requiring the exercise of 
discretion and independent judgment, shall be 
deemed to meet all of the requirements. 


A Professional Architect and Engineer is one: 


(a) whose primary duty consists of the perform- 
ance of work (1) requiring knowledge of an ad- 
vanced type in a field of science or learning custom- 
arily acquired by a prolonged course of specialized 
intellectual instruction and study, as distinguished 
from a general academic education, and from an 
apprenticeship, and from training in the perform- 
ance of routine mental, manual, or physical process, 
or (2) original and creative in character in a recog- 
nized field of artistic endeavor, as opposed to work 
which can be produced by a person endowed with 
general manual or intellectual ability and training, 
and the result of which depends primarily on in- 
vention, imagination, or talent; 

(b) whose work requires the consistent exercise of 
discretion and judgment in its performance; and 
(c) whose work is predominatly intellectual and 
varied in character, as opposed to routine mental, 
manual, mechanical, or physical work, and is of such 
character that the output produced or the result 
accomplished cannot be standardized in relation to 
a given period of time; and 

(d) who does not devote more than 20 percent of 
his hours worked in the work-week to activities 
which are not an essential part of and necessarily 
incident to the work described in paragraphs (a) 
through (c) of this list; and 

(e) who is compensated for his services on a 
salary or fee basis at a rate of not less than $75.00 
per week, exclusive of board, lodging, or other 
facilities. 

A “short-test” applicable in lieu of above is: An 
employee who is compensated on a salary or fee 
basis at a rate of not less than $100.00 per week, 
exclusive of board, lodging, or other facilities, and 
whose primary duty consists of the performance of 
work either requiring knowledge of an advanced 
type in a field of science or learning, which includes 
work requiring the consistent exercise of discretion 
and judgment, or requiring invention, imagination, 
or talent in a recognized field of artistic endeavor, 
shall be deemed to meet all requirements. 

To distinguish between the bona fide executive 
and the “working supervisor” there is included the 
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provision that “production” work of the type being 
supervised can take up no more than 20 percent of 
the executive’s time. This applies to the adminis- 
trative and professional people as well. 

A title alone is of little or no assistance in de- 
termining the true status of an employee under the 
wage-hour rules. The exempt or nonexempt status 
of an architectural and engineering employee should 
be determined on the basis of whether his duties, 
responsibilities, and salary meet the stated require- 
ments of the law. 

The Wage-Hour and Public Contracts Divisions 
have indicated that some employers erroneously be- 
lieve that anyone employed in the field of archi- 
tecture or engineering will qualify for exemption as 
a professional employee by virtue of such employ- 
ment. While there are many exempt employees in 
these fields, the exemption of any employee depends 
upon his actual duties and qualifications. 

Section 11 (a) provides that the Wage-Hour Ad- 
ministrator or his duly appointed agents may in- 
vestigate and gather data regarding the wages, 
hours, and working conditions; they may enter, in- 
spect, and make such transcriptions as deemed 
necessary to ascertain compliance. 

Furthermore, Section 16 (a) provides for heavy 
penalties for wilful non-compliance — $10,000 fine, 
6 months’ imprisonment, or both! In addition, an 
employer may subject himself to injunctive litiga- 


tion, criminal actions, or wage suits brought about 
by an employee not exempted (and not paid over- 
time) and where damages are a probability. 


Tips — Where do they come from? 


How does the wage-hour inspector go about mak- 
ing cases against employers? Where do they get 
their tips? How do they follow them up? If an em- 
ployer has inadvertently violated the law, what are 
his chances to settle? 

Tips or complaints arise from many sources. 
Ninety percent stem from complaints by employees 
who are disgruntled or by ex-employees. Some- 
times, unions or competitors may place the com- 
plaint with the authorities. 

Unless a wage-hour inspector has an air-tight 
case for wilful violations, the investigation is usually 
settled on an informal basis. If alleged back-wages 
are actually due, restitution must be made to the 
employees. Aside from this, however, it should not 
be overlooked that a re-inspection may occur any- 
time in the future. Statutes of limitations vary 
according to state laws, but, in general, civil and 
criminal suits can be brought for several years 
following the violation. 

Overtime pay is expensive enough without 
making it more so by unwitting mistakes, especially 
as a result of mis-classification. In any event, engi- 
neering firms owe it to themselves to have a work- 
ing knowledge of the wage-hour rules. ~~ 


45 








0) 0) Ajo}O oI pin 
a}p}ale|pjojalo 
ojo}ojolo 


a 


ST. 


& Control Station 
Accumulator 


Under River 


SKETCH SHOWS AN ARRANGEMENT COMBINING THERMAL ELECTRIC GENERATION WITH HOT WATER DISTRICT HEATING. 


High Temperature Water 
and Its Applications 


Cp enclunive, 


HIGH TEMPERATURE WATER, or as it was 

known for many years “high pressure—high 
temperature hot water”, is not a recent invention. 
It is a development in thermodynamics dating back 
over 100 years, when water at 15 to 20 psig was 
used for space heating. The modern application of 
higher pressures for various services dates back to 
the early 1920’s, and most systems now utilize tem- 
peratures of 300 to 400 F, equivalent to approxi- 
mately 55 to 235 psig pressure. 

For the past 30 years, high temperature water has 
been widely used in European industrial plants, 
some having boiler capacities in excess of 150,000,- 
000 Btu per hr. In this country the first systems were 
installed in 1940 and have not only proved success- 
ful in every way but have been extended many 
times. Currently, high temperature water is used 
in the plastic industry for heating platens and roll- 
ers; in tire manufacturing for vulcanizing; in tex- 
tiles and other industrial processes where uniform 
temperatures are required over the entire heat trans- 
fer surface; in the air conditioning reheat coils, con- 
vectors, and unit heaters of space heating systems; 
and for numerous other services. 

The principles involved are simple. When heat is 
imparted to water in a closed vessel or closed cir- 
culation system, the water can be heated to tem- 
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OWEN S. LIEBERG, Mechanical Engineer 


Owen S. Lieberg received his technical education in 
England over 30 years ago, and since then has practiced 
as a Consulting Engineer, both in England and in the 
United States (California and New York). He has been 
designing high temperature water systems for over 15 
years and has been actively associated with the develop- 
ment of this method of heat distribution for over 20 years. 
During World War Il, Mr. Lieberg was Assistant Director 
of Fortifications and Works, and Head of the Electrical 
and Mechanical Department of the Royal Engineers at 
the British War Office. He is a member of ASHVE, BIHVE, 
BIEE, and BIME. 


peratures higher than 212 F by keeping the system 
pressure higher than the saturation pressure cor- 
responding to the water temperature. The water is, 
therefore, superheated; in fact, some engineers still 
call it “superheated water.” Briefly, the system is 
one that employs the more stable fluid—water— 
in preference to steam, to distribute heat in a sim- 
ple and more economical manner. The fundamentals 
applying to a high temperature water system are 
density, sensible heat, and water pressure. 

But why use high temperature water in prefer- 
ence to steam? The principal reason is that at a se- 
lected pressure there is many times more heat in one 
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cubic foot of water than in one cubic foot of steam. 
To illustrate, at 110 psig—a typical industrial proc- 
ess pressure—one cubic foot of water contains al- 
most 53 times more heat than one cubic foot of 
steam. Furthermore, this ratio increases with de- 
creasing pressure, reaching 100:1 at approximately 
285 F or 40 psig. Table 1 presents additional heat 
ratio values within the normal pressure range of 
high temperature water systems. 


Design 


System temperature and pressure are governed 
mainly by the operating requirements. For exam- 
ple, while a plant may have an evaporator, drying 
kiln, or other heat consuming unit that operates at 
300 F, if other process work requires 125 psig steam, 
the temperature of the water in the expansion drum 
must be maintained at 360 F or an equivalent satu- 
ration pressure of approximately 135 psig. The de- 
signing engineer must set the system operating 
pressure and work accordingly, keeping the tem- 
perature as high as possible to use the maximum de- 
sign drop and take advantage of smaller piping. 
However, the economical temperature limit is 
about 425 to 430 F. 

Design temperature drops can be as low as 80 F 
but it is usual to work to a minimum of 150 F. In 
many instances it can be shown that a 180 F or 
even a 200 F temperature drop is practical and 
economical. Pipe run lengths and heat load char- 
acteristics (whether constant or fluctuating) are 
contributing factors to the decision. It is obviously 
not wise to set the temperature of the water in 
the system at 300 F and then use a drop of 200 F. 


In steam systems, pressure drop is the deciding 
factor. Unless high steam pressures are generated, 
long runs are not economical, especially if the con- 
densate is to be returned. On the other hand, it is 
not unusual for a high temperature water circuit to 
total 5 miles in length with a heat load from 80 to 
100 million Btu per hour. With such extensive distri- 
bution, a high design temperature drop provides the 
advantage of reducing the size of the piping with 
a corresponding reduction in valve sizes, insulation, 
expansion loops, and other essentials. This mate- 
rially reduces the cost of a high temperature water 
system below that of an equivalent steam system. 


Equipment 


Standard equipment can be used for high tem- 
perature water, but boilers and pumps designed 
specifically for this service will naturally function 
at a higher efficiency and generally give consistently 
better performance. The water tube type boiler is 
preferred, especially if designed with a low pres- 
sure drop. Although the system is under pressure 
and circulation is maintained by the system pumps, 
a boiler combining natural and forced circulation 
has many advantages. Because of the positive circu- 
lation high furnace heat release rates are possible 
without tube failure. 

Contrary to the accepted practice with low pres- 
sure hot water systems, the circulating pumps are 
placed in the supply line, and the pressure in the 
system is maintained at all times above the flash 
point of the circulating water. As an added precau- 
tion, a bypass connection is used between the sup- 
ply and return lines so that part of the return water 


TABLE 1 — COMPARISON BETWEEN STEAM AND HIGH TEMPERATURE WATER 


Heat Ratio 


Total heat, Btu per cu ft 
Water: Steam 


Water Steam 


Pressure 
psia 


14.7 212 59.8 .0373 10,760 42.9 251.0 
25 2:40 59.2 .0573 12,320 64.5 185.5 
35 259 58.6 0796 13,320 92.9 143.5 
45 274 58.3 -1063 14,170 124.7 113.5 
55 287 57.8 1285 14,800 151.0 98.0 
65 298 57.5 1502 15,360 177.0 86.8 
15 308 57.2 1720 15,840 203.3 78.0 
85 316 56.8 1938 16,260 229.4 71.0 
95 324 56.6 2152 16,670 255.3 65.4 
195 331 56.4 2365 17,000 281.0 60.5 
115 338 56.1 2580 17,320 306.5 56.6 
125 344 55.8 2790 17,600 332.4 52.9 
135 350 55.6 3005 17,870 357.8 50.0 
145 356 55.5 3215 18,170 383.8 47.4 
155 361 55.2 -3430 18,380 410.0 44.8 
165 366 55.0 3635 18,610 434.0 43.0 
175 371 54.8 3850 18,830 461.0 40.0 
185 375 54.6 4060 19,040 484.0 39.2 
195 380 54.5 4270 19,220 511.0 37.7 
205 384 54.3 4480 19,400 537.0 36.2 
215 388 : 54.1 4090 19,570 562.0 34.8 


Density, Ib per cu ft 
Water Steam 


Temperature 
deg F 
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FIG, 1—THIS SCHEMATIC DIAGRAM ILLUSTRATES TYPICAL CIRCULATION IN A HIGH TEMPERATURE WATER SYSTEM. 


mixes with the supply and avoids any danger of 
flashing at the pump suctions. 

Pumps may vary in capacity from 300 to 1500 gpm 
with heads up to 200 feet. Two or more circulating 
pumps are advisable, especially if the process load 
fluctuates or seasonal weather changes cause wide 
variations in the space heating demands. Such an 
arrangement will permit running one pump during 
light loads. The selection of the pump is important, 
and the specific heat and density of the water at 
the higher temperatures requires careful study. 

High temperature water is easier to distribute 
than steam. Since there is no condensate, there is no 
drainage to consider. Pipes can follow the ground 
contours and rise or fall at entries into buildings. 
The designer also can take advantage of the plant’s 
structural members when planning pipe runs within 
buildings, without being troubled by trapping prob- 
lems. Underground lines do not require access pits 
except at points where valves must be installed to 
permit isolating sections of the system. However, 
all piping should be welded, using standard quality 
steel pipes with wall thicknesses similar to those of 
equivalent size steam lines. Insulation requirements 
also are identical with steam or hot water. 

Since the high temperature water system is a 
closed circuit, the amount of makeup water is negli- 
gible. One plant with a boiler capacity of 120,000,- 
000 Btu per hr uses only 20 gallons a day to replace 
the normal valve stem and pump gland losses. Thus, 
a water treatment plant of a size comparable to a 
domestic unit of the zeolite or base exchange type 
will effectively prevent scale incrustation. The water 
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side of the boiler surfaces stays clean, high heat 
transfer rates can be maintained continuously, and 
there is no danger of corrosion. 


Control 


The close temperature control possible with high 
temperature water systems is a characteristic of 
paramount importance. In industry, the tempera- 
tures of space heating equipment and process facili- 
ties such as ovens, tanks, calender rolls, heating 
platens, and so forth can be maintained within plus 
or minus one degree or better for long periods. 
Often, this results in improved product quality and 
increased production. With steam, such close regu- 
lation is only possible under ideal conditions be- 
cause, in practice, pressure variations and periodic 
condensate drainage prevent uniform heating. 

With high temperature water systems, the large 
quantity of hot water in the supply lines and the 
residual heat in the return circuit form a “thermal 
flywheel”. This is important because even high and 
sudden demands have no effect on individual heat 
consuming units. Control is accomplished by modu- 
lation or bypassing or by a combination of the two. 
Standard valves are available for all of the control 
methods, but the type of equipment must be care- 
fully selected for each application. 

Fig. 1 shows a schematic layout of a high temper- 
ature water system. Water is taken from the expan- 
sion or pressure drum, pumped through the piping 
system to the various heating units and points of 
demand, and back to the boiler. The return water is 
then reheated to the working temperature in the 
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boiler and recirculated. Both the supply and return 
lines are the same diameter, and since the distribu- 
tion circuits are closed, the entire system is con- 
stantly filled with water. In a steam system, only 
the supply line is continuously full of steam, leaving 
the return line partly filled with water. This cre- 
ates corrosive conditions. 


Applications 


At one factory near New York, the heat require- 
ments are varied. Some machines use steam at 40 
psig pressure; others at 10 psig. A paper mill con- 
suming 18,000 lb of steam per hr operates at 125 
psig. In addition, high temperature water supplies 
heat directly to rollers on process equipment as 
well as the convectors and air conditioning reheat 
coils of the space heating system. These various fa- 
cilities are located in several buildings, some a half 
mile apart. The power plant is three-quarters of a 
mile from one building, yet the heat is distributed 
constantly, cheaply, and at a uniform temperature. 
No department is complaining because another de- 
partment is “taking their heat.” 

Another plant, also in the East, began converting 
from steam to high temperature water in 1940 and 
currently are still extending the system. Two years 
ago temperature tests were conducted on boiling 
kettles and ovens, using high temperature water on 
some units and steam on others under similar con- 
ditions. The units using high temperature water op- 
erated at a more uniform temperature than the 
units supplied with steam and gave better products. 

The Defense Department has adopted high tem- 
perature water for heat distribution at military in- 
stallations in preference to steam. A study at one 
location comparing steam with high temperature 
water showed that the additional facilities required 
for steam included: deaerating feedwater heater 
and storage tank, feedwater regulator, makeup feed- 
water treatment plant, blowdown tank, a large 
number of steam traps, condensate return pump, 
and, of course, larger diameter piping. The high 
temperature water system, on the other hand, re- 
quired circulating pumps but needed only a small 
domestic type water softener. Furthermore, be- 
cause of the simplified system arrangement, mate- 
rials and equipment were 15 percent less and labor 
for distribution piping was 20 percent less with high 
temperature water than with steam. 

At another Army Camp a similar study was 
made, and conclusive figures decided in favor of a 
high temperature water system. This investigation 
indicated steam distribution would require: 150 
safety valves, 1000 traps, 1050 strainers, 150 pumps 
and receivers, 400 dirt pockets, and 300 pressure re- 
ducing valves. None of these were required for hot 
water. While the relative capital costs were very 
close (the high temperature water system was 
slightly lower), the operating and maintenance 
costs for steam were almost 20 percent higher than 
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for high temperature water. Also, direct high tem- 
perature water heating permitted greater flexibility 
in the selection of type of transfer surface. Radiant 
heating panels were used for areas such as ware- 
houses, hangars, and workshops, while convectors 
were installed in the smaller buildings. 


District Heating and Generating Stations 


Even in the most efficient generating stations, 
about 70 percent of the heat supplied by the boilers 
is wasted through condensation. Frequently, the 
application of an accumulator will improve oper- 
ating economy because fixed charges per kilowatt 
hour are reduced when power plant equipment is 
fully loaded 24 hours a day. If heat, instead of being 
wasted, is stored at off-peak periods, the over-all 
efficiency of the plant will increase. Central sta- 
tions combining thermal electric generation with 
high temperature water district heating will have 
an annual load factor equal to that of an efficient 
condensing station. Power demand should be inde- 
pendent of daily and seasonal heating load changes. 

There are over 30 district heating systems in 
Europe using high temperature water generated 
from the heat in the exhaust steam from power pro- 
ducing turbines. The most efficient operating 
method is to run the turbines to give a variable ex- 
haust pressure to raise the temperature of the 
stored water (increasing the back pressure to 50 psia 
gives a 280 F water temperature) during the night 
when station electric demand is low. Exhaust heat 
storage raises the annual load factor, and the power 
generated at night can be used in electrode boilers 
beyond the range of the district heating system. 

A thermal electric station can be compared with 
condensing stations running at 28 and 29 in. Hg 
vacuum. Raising the back pressure to 40 psia for 
heating water to 260 F increases boiler capacity 58 
and 52 percent respectively at 28 and 29 in. Hg 
vacuum. With 10 psia back pressure, the power gen- 
eration factor (kwh per million Btu) is 97 kwh, 
compared to 74 kwh at 40 psia back pressure. 


Conclusion 


The application of high temperature water for 
heat distribution merits careful consideration. Ad- 
vantages of this method include: 

Uniform distribution of heat independent of 
fluctuations in boiler pressure. 

Central control of the hot water temperature, in- 
dependent of the boiler pressure. 

Close control at heat consuming units. 

Reduction in size of boiler plant balanced by the 
heat accumulation in the system. 

Piping can be laid at any desired level—no grad- 
ing and no steam traps. 

Maintenance and operating costs are considerably 
less than with a steam system. All unused heat is re- 
turned to the boiler. 

No elaborate feedwater treatment plant. as 
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Consulting Engineer 


sister Your Engineers 


REGISTRATION LAWS regulating the practice of 

engineering have been enacted by all of our 
states, the District of Columbia, and our territorial 
possessions. Although only 47 years have elapsed 
since the first engineering registration law was 
passed, there are now more than 175,000 registrants 
on the lists of the 48 states and four territories. 
These laws establish the minimum qualifications 
of education and experience required of those who 
would practice or offer to practice professional en- 
gineering. 

Many of those concerned are now advocating that 
registration should be required not only of the 
principles but also of all of the engineering em- 
ployees of firms engaged in engineering work where- 
in the health, life, and safety of the general public 
are involved. And practically any design, operation, 
or process undertaken by the engineer has public 
implications — all the way from bridges and build- 
ings to automobiles and electrical appliances. En- 
gineering therefore becomes a function of the police 
powers of the individual states. Regulation can be 
achieved by protecting the use of the title or by 
regulating the actual practice of the profession, and 
both of these methods have been declared constitu- 
tional by the courts. 

Employers are becoming aware of the advantages 
of employing registered engineers, and recent gradu- 
ates and presently employed engineers who are not 
now registered should consider these trends and 
begin to take steps to assume the legal responsibili- 
ties of professional status. 


Requirements 


The requirements for registration cannot be pre- 
cisely defined because of the differences in the 
registration laws of the individual states and ter- 
ritories. A model law has been followed by most 
states, however, and it has three alternate standard 
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John Constance has been preparing engineers for the 
license examination for more than ten years. He has been 
associated with the refresher course work of ASME and 
New York University Alumni Tutorials, and is now similarly 
engaged with the Kings County Chapter, New York State 
Society of Professional Engineers. He has published sev- 
eral study aids for license examination and offers a guid- 
ance service for engineers with eminent experience who 
wish to obtain licensure by endorsement. A graduate 
chemical engineer, he is engaged in private practice in 
the fields of refrigeration, ventilation, and chemical plant 
and oil refinery design. He is registered in New York and 
New Jersey, and holds the Certificate of Qualification 
from the National Bureau of Engineering Registration. 


requirements. The first alternate requires gradua- 
tion from an approved engineering curriculum plus 
four years or more of experience in engineering 
work of a character satisfactory to the board. 

If a man is not a college graduate, eight years or 
more of engineering work of a satisfactory nature 
and character plus a written examination are re- 
quired. The examination shows whether the man has 
successfully acquired his education in some way 
other than in college. 

The third alternate is intended for the man of 
long established practice. It requires 12 years or 
more of lawful practice in engineering work in- 
dicative of the applicant’s competence in the practice 
of engineering, and it provides further that the 
applicant should not be younger than 35 years. Many 
states now require all applicants to pass a written 
examination, except those with recognized standing 
and long experience. 

Engineering experience must be of a grade and 
character satisfactory to the board of examiners, 
and to acquire the acceptable amount of experience 
often requires more than a mere count of the calen- 
dar years since graduation. Acceptable engineering 
experience defies exact definition and, to some °x- 
tent, is subject to the interpretation of the individual 
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state boards. However, it is predicated on a knowl- 
edge of engineering mathematics, physical and ap- 
plied sciences, properties of materials, and the funda- 
mental principles of engineering design. Most boards 
insist that this experience be broad in scope and of 
such nature as to develop and mature the applicant’s 
knowledge and judgement. 


Engineer-in-Training 


Engineering graduates and non-graduates having 
less than the required number of years of approved 
experience to qualify for the full license can qualify 
for an Engineer-in-Training examination. Upon 
successful completion of the examination, they are 
granted a certificate attesting to the successful com- 
pletion of the theoretical requirements for registra- 
tion. This is not, however, a certificate authorizing 
the practice of engineering. 

After acquiring the experience deemed necessary 
under the state law, the person holding an Engineer- 
in-Training certificate need only demonstrate that he 
has the required experience in order to obtain a 
Professional Engineering certificate. More than half 
of the states have established an Engineer-in-Train- 
ing status, and it is expected that many of the re- 
maining states will soon do so. 

The steps required to register are about the same 
regardless of the state in which the applicant resides 
or wishes to practice. In general, the applicant must 
write the Secretary of the State Board of Examiners 
requesting a copy of the state registration act and 
an application form. The law will spell out the 
specific age and experience requirements, thus en- 
abling the aspirant to decide if he can meet them. 

After filling out the application form, it must be 
returned to the Secretary together with the neces- 
sary references and an application fee. This form 
provides space for the applicant to summarize his 
record of experience. This record is the most im- 
portant part of the application — yet it is the least 
understood. 


Acceptable Experience 


Frequently the question of what constitutes ac- 
ceptable experience is given only a passing glance. 
As a result, this vital information is not well docu- 
mented in the application. Yet, in evaluating a man’s 
experience, the board members must reach their 
decision by what the applicant has stated in the 
application. They cannot read between the lines and 
they cannot go by mere hearsay. 

Therefore the application is not the place for 
modesty. It is not enough to list job titles, no matter 
how impressive. The record must give the complete 
story and must describe the applicant’s functions in 
detail, leaving no doubt on the part of the board as 
to the nature and value of the applicant’s experience. 

Knowledge of the basic fundamentals of science 
and mathematics alone does not satisfy the require- 
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ments. Evidence of the ability to use these funda- 
mentals in the design of engineering works, rather 
than simply operational experience, is adjudged ac- 
ceptable experience. Design, in its broadest sense, 
and not solely confined to making drawings and 
computations, is the intent. 

Salaries and titles are not necessarily good criteria 
for determining professional experience. Some 
draftsmen doing high grade routine work, but still 
sub-professional work, make good salaries. The 
same may be said of men doing routine engineering 
work in desk jobs. Some draftsmen and engineers 
become highly proficient in the use of handbooks 
and other devices for speeding up design work with- 
out ever attempting to understand the basic prin- 
ciples on which the tables were developed. On the 
other hand, some persons designated as draftsmen 
are, in fact, doing professional engineering work. 

The term, “in responsible charge” also appears in 
the application form. This term refers to either 
work or men. Work assigned by a superior but not 
requiring direct supervision may be classified as 
“in responsible charge”. A subordinate or sub- 
professional, in this sense, would require continuous 
and close supervision in all phases of the work. The 
applicant who is able to work under his own initia- 
tive definitely qualifies. 

The boards do not license the specialist. They 
license the engineer. 


Written Examination 


Because the written examination is the most con- 
venient instrument for determining who is compe- 
tent to practice engineering and who is not, it has 
been used from the beginning of the licensing move- 
ment. For many years the various boards have been 
making an effort to create some uniformity in the 
types, quality, and quantity of questions to be asked. 
Uniformity in the written examination, and in other 
requirements too, is essential so as to facilitate the 
free flow of engineering talent and services across 
state lines by permitting licensure by endorsement. 

The general form for the written examination 
has become reasonably standardized. Since it is im- 
practicable to examine a candidate in every detail 
of the basic sciences and engineering principles, or 
in every phase of their application to actual prob- 
lems, the written examination must be a sampling 
process. It must afford good distribution and should 
be of a character to determine the candidate’s ability 
to use the tools of the profession instead of a mere 
memory test. 


Types of Problems 


It is a rather common practice to divide the writ- 
ten examination into two parts, given on succeeding 
days. By doing so, it can be divided readily into 
one part dealing with the basic material to evaluate 
the candidate’s knowledge of engineering funda- 
mentals, and one part designed to determine his 
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ability to apply the basics and to determine the ex- 
tent of the applicant’s experience. 

The first day’s questions usually cover the basic 
subjects of mathematics, physical sciences and ap- 
plied sciences (statics, dynamics, fluid mechanics, 
thermodynamics, electrical principles, and mechani- 
cal design). Some boards prefer not to give purely 
mathematical questions, but rather to depend upon 
the skill shown by the candidate in solving problems 
in economics, physics, chemistry, and the other 
subjects to reveal his mathematical ability. By doing 
this, it is felt that the examination time is more 
efficiently used. 

The problems for the second day are intended to 
indicate the candidate’s judgement in selecting cor- 
rect formulae, economic considerations, and practical 
approaches. The problem wording and terminology 
is so arranged as to require the candidate to call 
upon practical experience to develop the solution. 

The problems may be essay type questions, or 
may involve a critical description of a project on 
which the candidate has had some experience so 
as to reflect his grasp of engineering principles more 
than any number of academic problems could ever 
do. An inexperienced candidate cannot handle such 
problems, whereas a man with only a few years of 


field practice could readily handle most of them. 

It should be kept in mind that the examination 
is given to candidates having minimum qualifications 
for registration, and that the questions are asked 
accordingly. Some of the examination writers have 
a tendency to propose extremely difficult questions. 
Such a tendency, however, only evokes criticism of 
the registration movement. 


Example 

The written examination for Professional Engi- 
neer in New York State is an excellent example of 
what can be done in writing engineering examina- 
tions. It is a multi-choice type with a wide degree of 
selection. Of the open-book type, it is divided into 
three parts and requires 1% days to write. 

Part One of the examination is intended to estab- 
lish the applicant’s competency to plan, design, and 
supervise the construction of buildings and similar 
structures. It covers such subjects as strength of 
materials, structural analysis, and structural design. 
Six questions out of twelve must be answered. 

The second part of the examination includes 
problems in such basic engineering subjects as 
hydraulics, thermodynamics, machine design and 
electrical equipment. Seven problems out of fifteen 
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must be answered during a four hour period. 

Part Three covers the more advanced and special- 
ized professional training of engineers, as amplified 
and matured by study and experience. It is intended 
to test the applicant’s practical application of engi- 
neering principles and methods in his principal field 
of practice. 

There are five groups of questions in this part of 
the examination. Four of these groups contain 
questions in chemical, civil, electrical, and mechan- 
ical engineering. The fifth group contains questions 
on engineering economics and practice, including 
such subjects as economic comparisons, fixed and 
operating costs, cost analysis, valuation of contracts, 
specifications, and professional ethics. 

A total of eight questions must be answered: three 
out of five offered in the fifth group and the remain- 
ing five from any one or two of the first four groups. 
The first four groups offer eight questions each. 

It is not the purpose nor the desire of examining 
boards to use examinations or the procedures for 
evaluating the qualifications of applicants to bring 
about the failure of any applicant or to impose 
undue hardship on his efforts to achieve professional 
status. Rather, the opposite is true. Registration 
boards are anxious to advance recognition of en- 








gineering and to enhance the prestige of the greatest 
possible number of those who are engaged in en- 
gineering work by encouraging such registration. 


Registration Without Examination 


With this in mind, the boards have been keenly 
aware of the position of mature engineers with long 
established practice. Many boards are now providing 
ways and means for these men to acquire registra- 
tion without written examination. 

The mere showing of long years of experience is 
insufficient to qualify a candidate for exemption from 
the written examination, however. The qualifica- 
tion “recognized standing” is something which can- 
not be precisely defined, but technical papers, ad- 
vanced studies and degrees, respect of fellow engi- 
neers, technical society membership and activities, 
patents, important developments and achievements, 
prior registration in other states and, in general, 
contributions to the profession are important factors. 

Before a candidate can be considered under this 


category, he must show, in some states, at least 15 
net years of engineering experience and practice 
after graduation from an accredited school of engi- 


neering. Non-graduates may also be considered, but 
a A 


the requirements are even more rigid. 
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GENERATOR ROOM OF THE SULLIVAN STATION, PORTLAND GENERAL ELECTRIC COMPANY. 


Have We Overlooked 


J. V. KRESSER 


Westinghouse Electric Corporation 


THE INDUCTION GENERATOR is an induction 
motor driven by a prime mover faster than 
synchronous speed in the normal direction of rota- 
tion. Driving the speed beyond synchronous speed 
causes a negative slip—that is, the relative motion 
between the rotor and the stator flux reverses 
from that of normal motor action. Both the rotor 
induced voltage and the rotor current are reversed, 
thereby providing generator action. The induc- 
tion generator operates at a fixed, leading power 
factor for a given load, and it must receive its excita- 
tion from an external source. 
The principles of the induction generator were 
discovered in 1901, but application of this type of 
machine has been extremely limited. This possibly 
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Ce epclusive, 
The Induction Generator 


J. R. DOWNING 


Portland General Electric Company 


is due to the established position of synchronous 
generators, but quite likely it is caused by the 
disadvantages that are found in a more involved 
application and the economic analysis that is needed 
to specify an induction unit. Nevertheless, there is 
a definite field of application for induction gener- 
ators. Units now operating demonstrate this by their 
fine records of trouble-free performance over long 
periods of time. 

In general, induction generators can be applied 
in an automatic or remote-control plant that has 4 
small capacity (compared to the system) and in 
factor, and so it must receive its excitation from a? 
which stream-flow loading can be used. This results 
in a reliable installation with simple operation 
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and control. Even when stream-flow loading cannot 
be used, simple control can be employed and the 
turbine governor can be eliminated. If the plant is 
not too remotely located from the main part of the 
system, capacitors can be installed on feeders to 
compensate for excitation requirements and can be 
controlled to give the equivalent of synchronous 
machine operation. 

In some industrial steam power plants, dual 
steam-turbine, induction-motor drives have been 
used on boiler feed pumps. Normally the steam tur- 
bine drives the pump and the induction machine, 
the latter acting as a generator. Then, when it is 
necessary to cut off the turbine, the induction ma- 
chine becomes a motor. Other industrial installa- 
tions have used this dual steam turbine-induction 
machine combination. 


Compare With Synchronous 


The induction generator has a number of ad- 
vantages over a synchronous machine: 

{Its squirrel cage rotor is simple and rugged in 
construction, making it well suited to high peri- 
pheral speeds. 

{The absence of collector rings and brushes de- 
creases maintenance. 

{Since there is no synchronous field in the rotor, 
synchronization and voltage regulation are not re- 
quired. 

{ Load control can be quite simple—in most appli- 
cations the governor can be omitted and the turbine 
can be run at full gate or at an adjustable but 
blocked-gate position. 

{ Although oscillations can occur in an induction 
machine, hunting is not a problem, nor is stability, 
as defined for synchronous machines although 
there are limits of power output and also a critical 
minimum voltage for each load point. 

The main disadvantages of the induction gener- 
ator as compared to the synchronous generator are: 
{The induction machine must operate in parallel 
with synchronous generators which fix the voltage 
and frequency of the system. 

{ Although induction generators can operate self- 
excited by means of capacitors, such operation re- 
sults in poor voltage regulation and is subject to 
voltage collapse when a critical load is reached. 
{In general, the excitation must be supplied from 
Synchronous machines or from static capacitors in- 
stalled on the system. 


Economies 


Another comparison of the two machines can be 
made from an economic standpoint. Installation costs 
of the induction generating equipment will usually 
be less because there is no need for the usual ex- 
citation system and the d-c equipment. Mainte- 
nance costs will be lower because of the absence of 
commutators, slip rings, brushes, and field wind- 
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ings. In general, operating costs of the induction 
generator will be lower. 

Partially offsetting the cost advantages will be 
the cost of the special excitation requirements of 
the induction machine, either in terms of additional 
synchronous capacity or additional capacitors on 
the system. The excitation requirements, in terms 
of per-unit machine rating, are an inverse function 
of speed—the higher the speed, the lower the per- 
unit excitation. Therefore, a general conclusion on 
comparative costs cannot be made. Each potential 
installation must be investigated individually, giving 
due consideration to all factors of design, operation, 
and economics before selecting the generators. 


Sullivan Station 


At Portland General Electric’s T. W. Sullivan Sta- 
tion, the decision to install induction generators 
was based on a number of factors. Since water 
availability was limited, it was advantageous to 
avoid using water to drive direct-connected exciters 
or house generators. This was one factor that led 
to the consideration of induction generators. Calcu- 
lation of induction generator performance showed 
an increase in the predicted plant output at any 
water flow. The following factors favored the in- 
duction machines in this case: 

{ Less skill is required for local operation and fewer 
supervisory and/or automatic functions are needed 
because no exciter, brushes, regulator, or d-c equip- 
ment was required; switchgear was simplified; the 
generators were not easily overloaded; overspeed 
was less hazardous, causing no overvoltage or in- 
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CHARACTERISTICS OF SULLIVAN STATION MACHINES. 


39 




































Meas BE? LAE as Midas 











500 kver +~—_-—__} 
1500 kvar —{= 


Station 3 
ms 


‘ 
tf | 
; 2 ' 
arty (>--<K<e7>> | 
\ 
. ()>-<«K< >> 
I2.5kv, - ft 
; ()-+>-<K<>>- | 
f 57-416 kv | 
\ 16/20 mva | 
: 


((0-> cera] 


SAR 


Sync shronous 
3 ; O- > 


Generator 


2. 
I-KSOG 


EEL 


|! 


- 


>>>-<+O) | 


> >--Q 
4@ 


3 
— > 
+ 
a 


<< 














<< 
<<. > 
cP 





crease in frequency (without capacitors on termi- 
nals); no rotating windings or slip rings were 
needed; no synchronizing equipment was required. 
{| Simple remote control via the supervisory system 
was possible. 
| Generated voltage had an excellent wave shape 
and induction generators acted as harmonic sup- 
pressors. 
{There is no sustained short-circuit contribution, 
thus reducing circuit breaker interrupting require- 
ments, but the momentary rating may be affected. 
The major disadvantages were: 
{| Low power factor. 
{Circuit breakers of higher momentary rating 
might be required. 
{| Not much information up to that time was avail- 
able on operation with static capacitors furnishing 
excitation in whole or in part. 
The principal factors favoring the synchronous 
machines were: 
{Synchronous generator performance was well 
known to all. 
{] They operate as a source of reactive as well as 
real power. 
{| They could regulate the voltage and frequency. 
The Sullivan Station, however, was so small in 
comparison to the system that the last point listed 
for synchronous machines did not have much sig- 
nificance. The principal disadvantages of synchro- 
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THIS ONE LINE DIAGRAM SHOWS ELECTRICAL LAYOUT AND INDUCTION GENERATORS OF THE SULLIVAN STATION. 














nous machines for this particular installation were: 
{The difficulty of standardizing on units because 
the waterwheel generator speed had to be matched 
to the waterwheel characteristics. 
{Hunting could occur between synchronous ma- 
chines if several operated in parallel on one bus. 
{| The generated voltage contains odd harmonics. 
{Synchronous units would contribute to sustained 
fault current. 
{Fully automatic or supervisory control and 
switchgear costs are higher. 
{Water is required for excitation requirements. 
For this installation, the first cost of the induction 
generators was less than that of comparable syn- 
chronous generators. The cost of switchgear for 
automatic or remote operation of induction gener- 
ators was considerably less than that of comparable 
switchgear for synchronous generators. The sim- 
plicity and ruggedness of induction generators, the 
savings in automatic switchgear, and the predicted 
greater energy production were the final basis for 
the decision to install induction generators. 
The generators selected are 1200-kw, three-phase, 
60-cps, 4160-v, 30-pole, vertical, squirrel-cage, it 
duction machines. The operating head for the watet 
wheel can vary between 10 and 48 feet. The wheel 
is a propeller type, adjustable at standstill. 
Since the excitation for induction generators must 
be obtained from synchronous machines, static ¢# 


CONSULTING ENGINEER 



















pacitors, or both. Capacitors, if used, can be in- 
stalled at the machine terminals or elsewhere on 
the system. Care must be taken to avoid the pos- 
sibility of self-excitation and consequent damaging 
overvoltage that may result from a system split that 
isolates the induction generators and capacitors 
from the rest of the system. 

In the Sullivan Station, several proposals for 
supplying the reactive power were evaluated. At 
the present time, the Portland General Electric 
Company’s reactive requirements are supplied by 
synchronous equipment and capacitors, both fixed 
and switched. 

No excess system reactive power exists during 
peak loads, but a surplus occurs during light sys- 
tem loading. During light load periods, therefore, 
the induction generator reactive requirement can 
serve as a sink for excess reactive power. However, 
during the peak loads reactive power could not be 
drawn from the system. 


Switched Capacitors 


Several alternative locations of excitation ca- 
pacitors were considered and analyzed. The ulti- 
mate choice for generator and additional system 
peak load reactive supply was the installation of 
switched capacitors on 12.5-kv feeders. 

The six area substation capacitors installed are 
feeder-current controlled. During heavy system 
load—with all capacitors switched on—the induc- 
tion generator, the transformer, and the 5000 kvar 
of system reactive requirements are supplied by 
these capacitors. During light system load—with 
all capacitors switched off—the Sullivan Station re- 
active requirements are in the range of 10 to 16 
mvars, depending upon plant load; this is supplied 
by the system. This use of capacitors, switched by 
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load magnitude in combination with induction gen- 
erators, makes the station appear to the system as 
having the same automatic buck-and-boost reactive 
characteristics as a synchronous installation in more 
conventional systems. 


Siphon Spillway 

At the Sullivan Station, the possibility of sudden 
loss of load created a problem. The limited size of 
the forebay and spillway and the unusual operat- 
ing conditions during high water presented a rather 
difficult problem in handling the water in case of 
emergency shut-down or load rejection. With the 
crest of the river several feet above the level of the 
forebay wall at high water, something faster than 
head gates had to be provided to spill about 7000 
cfs to prevent overflow into adjacent property. A 
siphon spillway was picked from a number of 
schemes as the only practical solution. 

Being in effect a closed spillway, the siphon makes 
use of the head on the downstream side to literally 
draw water over the dam. The velocity of the water 
is increased considerably over that possible with a 
conventional weir. Referring to the section draw- 
ing, operation is as follows: Rising water in the 
forebay seals the primer port. As water spills over 
the crest it removes entrapped air in the throat. 
With the pressure in the throat reduced below at- 
mospheric, the velocity of the water increases until 
priming is complete. The difference in head across 
the siphon literally draws water out of the forebay 
at about 7000 cfs. 

Should the water in the forebay rise too rapidly 
for normal discharge, air is vented through exhaust 
ports at the top of the throat to accelerate priming. 


When the forebay level has been reduced to normal, 
—Continued on page 82 
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A SECTION OF A 6 IN. GAS LINE REMOVED FROM SERVICE SHOWS THE EFFECTS OF EXCESSIVE SOIL CORROSION. 


Cathodic Protection 
Fighting Corrosion Underground 
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CORROSION COST six billion dollars last year. 

An intelligent corrosion control program, ef- 
fectively operated and maintained, can considerably 
reduce this cost figure. 

The two most common methods of preventing cor- 
rosion by electro-chemical action are the application 
of coating materials on the submerged structures 
before installation or the use of cathodic protection 
after installation. 

Relatively inert materials of high electrical re- 
sistance are commonly used as coatings on sum- 
merged structures. A coating of good quality, 
properly bonded to the metal, effectively prevents 
electrical action and also shields the prime metal 
from the chemicals in the soil. However, coatings 
develop imperfections from installation damage, 
mechanical stresses, general deterioration, and mois- 
ture absorption. Corrosion can be expected to occur 
and subsequently develop at these points. 

Cathodic protection is the continuous application 
of electrical energy in the form of direct current at 
low voltage to the corroding metal surface. The re- 
sult is an electro-chemical action at the corroding 
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surface which tends to displace or neutralize the 
previous effects of the corrosion process. 

The major components of a cathodic protection 
system are a source of direct current, a means of im- 
pressing this current in the earth, and the metallic 
structure to which this electrical energy is applied. 
The two most common types of systems are: }) 
Rectifier systems—alternating current energy * 
converted to low voltage (usually less than 20 volts) 
direct current energy by means of a selenium 
copper oxide type of rectifier unit. The direct curret! 
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is then impressed into the earth by means of suitable 
ground rods (graphite) which constitute a ground 
bed. 2) Galvanic anode systems—direct current 
energy comes from the battery action that results 
when two dissimilar metals are immersed in an 
electrolyte. High purity magnesium and zinc rods 
or slabs, properly connected to a more noble metal 
such as iron, are an independent source of direct 
current and are used extensively for cathodic pro- 
tection as galvanic anodes. Either type of system 
for underground protection is generally designed 
for a minimum ten year life. 


Applications 


Cathodic protection, as an effective means of 
corrosion control, is now applied extensively to bare 
and coated underground and underwater structures, 
both new and old. Cathodic protection is particularly 
applicable in preventing further corrosion of old 
structures, since, with rare exceptions, it is applied 
without disrupting the normal operation of the sys- 
tem. Because the cathodic protection system is usu- 
ally external to the structure protected and re- 
guires only an occasional electrical contact to the 
structure, the system can be installea with a mini- 
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RECTIFIER UNIT (CENTER FOREGROUND) INSTALLED TO 
PROTECT TANK BOTTOMS AND UNDERGROUND PIPING. 


mum of alterations. Under normai conditions, this 
is done—even on high pressure gas lines—while the 
system is in full operation. 

Cathodic protection is used extensively in practi- 
cally all industries where underground or under- 
water corrosion has presented a serious problem. In 
the oil and gas industry, it is applied to gathering, 
transmission, and distribution systems, refinery, 
pump station, and tank storage facilities. Industrial 
and chemical plants use it to preserve process pipe- 
lines and equipment, elevated water storage tanks 
(internal surfaces), and underground storage ves- 
sels. The marine and associated industries employ 
cathodic protection on ship and barge hulls, ballast 
tanks, pier pilings. In municipal systems it protects 
underground water and gas systems, sewage and 
purification plants. On special applications, it pre- 
vents corrosion on lead sheath power cable, hot 
water tanks, water well pump shafts, structural 
piling, water boxes, open box water coolers, and 
marine pipeline crossings. 


Physical Characteristics 


A cathodic protection system is primarily an 
underground installation with the exception of test 
markers or the rectifier unit. For a rectifier system 
utilizing a ground bed of graphite anodes, the anodes 
are installed with suitable backfill material in 
vertical holes from 12 to 24 in. in diameter and 
usually from 10 to 40 ft deep. The ground bed is 
located up to 500 ft from the structures, and under- 
ground cable is installed from ground bed to the 
structure—in trenches 18 to 30 in. deep. Rectifier 
units can be mounted on poles or concrete slab, and 
units are air cooled or oil immersed. 

Magnesium anodes are usually placed within 10 
ft of the structure and in holes from 8 to 14 in. 
in diameter and to a depth necessary to assure 
permanent moisture—usually 10 to 15 ft. Wire from 
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IN INDUSTRIAL AND CHEMICAL PLANTS, CATHODIC PROTECTION IS EXTENSIVELY USED TO PRESERVE PROCESS 
PIPELINES, STORAGE TANKS, AND OTHER UNDERGROUND OR UNDERWATER STEEL STRUCTURES FROM CORROSION. 


anode to structure and anodes to anodes (where 
groups are employed) is trenched to depths of 18 in. 
Installations for the protection of internal surfaces 
of process equipment and water storage tanks vary 
with the structures to be protected, but in most 
instances the anodes are suspended in the water. 


Type and Capacity 


The rectifier and the galvanic anode system, when 
properly designed, are equally effective. In choosing 
between the two, the inherent differences are almost 
always resolved on the basis of economics and in- 
dividual company policy. In general, however, recti- 
fiers are employed where current requirements are 
large and a-c power is available. The installed recti- 
fier system represents a capital investment. Mag- 
nesium anodes, on the other hand, are used where 
power requirements are relatively small, soil re- 
sistivity is low, and a-c power is not readily avail- 
able. They are generally considered as a mainte- 
nance expense. Each proposed installation, however, 
should be evaluated on its own economic merits. 

The capacity of the cathodic protection system 
varies directly as the mass and concentration of 
exposed metal to be protected. For coated struc- 
tures, the capacity is also a function of the elec- 
trical characteristics of the coating. 


Examples 


Using actual examples as a general guide to in- 
stallation capacity: A large refinery in the South- 
west utilizes a system of over 100 rectifier units and 
associated ground beds having a total current out- 
put of over 12,000 d-c amperes. An installation on the 


60 


West Coast for protection of ship hulls of a moth 
ball fleet calls for 125 rectifier units with a current 
capacity of about 17,000 amperes. A major cross- 
country gas transmission system of varying pipe 
diameters up to 30 in. employs one rectifier unit per 
40 miles of coated pipeline for an approximate aver- 
age of one ampere per mile. An 8 in. coated pipe- 
line is presently under protection with magnesium 
anodes and requires an average of approximately 
two 17 lb magnesium anodes and 0.2 amperes per 
mile. An offshore drilling platform with uncoated 
submerged structures was given cathodic protection 
with 90 amperes using magnesium anodes. Twenty- 
three miles of 14 in. coated pipeline are being 
protected with 2.5 amperes and 25 magnesium 
anodes. It is not uncommon to find installations of 
less than one ampere. 


Costs 


Inasmuch as the size and type of the cathodic 
installation depends more upon the electrical char- 
acteristics of the structures and environment than 
the physical dimensions involved, it is generally 
impractical to attempt a cost estimate without 
pertinent field data and measurements. Some of the 
significant variables are: Heterogeneous environ- 
ments (wide variation of soil conditions possible 
on extensive structures), varying resistivity of 
structures to earth (varying resistance of coating 
employed and of varying sizes, shapes, and struc- 
tures) , factors which may contribute to interference 
or shielding (varying configuration of structures 
and configuration with respect to structures owned 
by others in the vicinity), all of which taken to 
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gether, will determine the final cost and size. 

Even when current requirements have been de- 
termined, the cost per ampere-year per installation 
is still subject to wide variation because of differ- 
ences in installation costs, size and type of system, 
facility of installation, maintenance and operating 
costs (which include power costs where rectifiers 
are used). As a result, it is not unusual to find cath- 
odic protection costs that vary from a few mils to 
two or three cents per square foot of structure pro- 
tected per year, depending a great deal on the effec- 
tiveness of the protective coating. 


Economic Justification 


The type and magnitude of the cathodic protec- 
tion program recommended must be balanced, not 
only against present maintenance and operating 
costs, but primarily against what these costs would 
be if no program of protection were to be followed. 

The future maintenance of pipelines, as an ex- 
ample, is directly related to their present condi- 
tion and the anticipated future leak record. In pre- 
dicting the future leak record, it has become ap- 
parent in the pipeline industry that the frequency 
of pit holes and leaks due to external corrosion 
increases logarithmically with time if conditions 
are allowed to continue uncontrolled. Thus, if 10 
leaks develop in a given period of time, a total of 
100 leaks will have developed at the end of a second 
equal period. The anticipated accumulated leak 
total at the end of the third equal period of time 
would be 1000. Experience indicates that this 
method of predicting future leaks is practical where 
no remedial measures have been taken. It provides 
a reasonable basis for forecasting future costs. 


Public Liability 


Another item of major importance in considering 
the economics of cathodic protection is the possible 
public liability and property damage resulting from 
a structural failure. This is particularly acute in 
high pressure pipeline systems or systems han- 
dling combustible or toxic products. Whereas the 
cost to repair the leak might be very nominal, the 
resulting liability, property damage, and loss of 
valuable product, can reach far greater proportions. 
For example, high pressure oil line leaks in culti- 
vated areas, blowouts on high pressure gas lines, 
explosions due to gas accumulations from leaks on 
low pressure gas systems. These possibilities (among 
others) focus attention on the value of cathodic 
protection as insurance in reducing exposure. 


Not A Panacea 


Although any corroding underground or under- 
water structure is a potential prospect, cathodic 
Protection is not, by any means, a panacea for all 
such corrosion problems. Economic or physical 
factors may restrict its use. It has only limited 
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application to long runs of small diameter pipeline 
because of the economics involved, and here, in- 
ternal corrosion may be the factor limiting the life 
of the structure. Presence of foreign structures or 
systems (those owned by others) may complicate 
use of cathodic protection or make its application 
undesirable. Cathodic protection is of no value 
against atmospheric corrosion. 

Although cathodic protection systems usually re- 
quire a minimum of maintenance, periodic main- 
tenance (including resurvey) is required to check 
the effectiveness of operation. Physical character- 
istics of structures can change with time as a result 
of coating deterioration or damage and accidental 
bonds to other structures. The effectiveness of the 
cathodic protection system can thus decrease with- 
out failure of the installed components. 


New Construction 


Early consideration of the principles upon which 
electro-chemical corrosion processes depend can 
permit the elimination of some of the factors that 
contribute to accelerated corrosion. Provisions can 
also be made for protection against corrosion fac- 
tors that may be inherent in the system. Included in 
these provisions would be means for proper electri- 
cal insulation and bonding where required, proper 
use of coatings, installations of test leads, and re- 
stricted use of dissimilar metals. An important ad- 
vantage is that early consideration might permit 
reduction of the structure thicknesses as a result 
of the decreased corrosion factor. anes 


GRAPHITE ANODES INSTALLED IN THE EARTH SERVE 
AS A GROUND BED FOR THE RECTIFIER SYSTEM. 
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MULTIPORT VALVES AND CONTROL BOXES AUTOMATICALLY CONTROL REGENERATION OF ZEOLITE WATER SOFTENERS. 


Selecting Automatic Controls for 


Water Conditioning Equipment 


FOR MANY YEARS water treatment consisted of * 


softening, filtration, coagulation and settling, 
or combinations of these basic processes. Now, 
however, with higher steam pressures being used in 
power plants and with modern industrial processes 
having other than nominal water problems, the re- 
quirements for a good water supply have become 
more exacting. 

These conditions have stimulated the develop- 
ment of new ion exchange materials and various ion 
exchange processes, including demineralization and 
silica removal. The demineralizing process is cap- 
able of removing practically all of the objectionable 
constituents in untreated water, thus making it com- 
parable to single-distilled water in purity. 

Ion exchange process¢s also are being applied to 
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and application of automatic controls for water softening 
and various ion exchange processes, having been primarily 
engaged in this field for the past twenty years. He is 0 
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a number of fields other than water purification. 
They are being used in the manufacture of drugs to 
purify vitamins and to separate amino acids. In the 
chemical fields, ion exchange processes are being 
used to purify formaldehyde, glycerine, and a num- 
ber of other organic materials. They also perform an 
important role in the manufacture of catalysts and 
in certain analytical laboratory procedures. 
Another field in which ion exchange resins have 
proven valuable is in the separation of rare earths. 
To a certain extent, they also are being used in 
mining operations for the separation of various 
metals in cyanide processing. They have recently 
been applied to the recovery of phosphoric acid in 
pickling of steel, and for purification and recovery 
of chromates from plating and anodizing solutions. 


Automatic Control 


The operation of earlier water conditioning equip- 
ment was a relatively simple procedure involving 
only a control of water levels, pumps, chemical 
feeds, and the manipulation of a few valves. In the 
next few years, however, instrumentation and con- 
trols for water conditioning equipment should be- 
come more of a reality than an oddity. 

With equipment and process applications becom- 
ing more complicated, the need of automatic con- 
trols for filters, zeolite softeners, and ion exchangers 
is increasing. This is especially true when the re- 
conditioning cycles must be carried out without an 
operator being present, or when the size of the 
equipment, number of units, or the frequency and 
duration of the reconditioning cycles are such as to 
unduly burden the operating personnel. 

In no sense can automatic control be a substitute 
for an operator. However, it can relieve him of some 


THE MULTIPORT VALVE REPLACES THE USUAL FIVE 
OR SIX VALVE NEST ON FILTERS AND SOFTENERS. 
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rather burdensome operations. Also, it is not a sub- 
stitute for maintenance. A certain amount of testing, 
adjusting, and cleaning will always be required. 
Automatic control of ion exchange recondition- 
ing cycles generally is the best possible means of 
insuring the correct and continued performance of 
the necessary operating steps in the proper se- 
quence. It is particularly advantageous since it is 
not subject to human errors, mental lapses, or di- 
version of attention often experienced by operators. 
Also, it saves the operator a considerable amount of 
time which usually can be applied to other duties. 


Operating and Pilot Valves 


Operating valves commonly used for automatic 
water conditioning equipment are of three types: 
hydraulically-operated gate valves, diaphragm-op- 
erated globe and Saunders’ type valves, and motor- 
operated multiport valves. All of these valves are 
made in a variety of sizes and materials. 

The multiport valve was developed specifically to 
replace the usual five or six valve nest on pressure 
filters and zeolite water softeners. In recent years, 
its use has been extended to certain ion exchange 
units having similar reconditioning cycles. This unit 
is motor-operated and automaticaliy positioned. 

Pilot valves used to control main operating valves 
of the cylinder-operated and diaphragm-operated 
types are of four general classifications: solenoid, 
cam-operated pneumatic, cam-operated hydraulic, 
and disc-type hydraulic. 

Several manufacturers market a pneumatic pilot 
valve for delivering air to or exhausting it from 
a pilot line controlling a diaphragm-type main op- 
erating valve. Besides water conditioning units and 
ion exchangers, their use can be extended to 


OPERATING TABLES ARE COMMONLY USED FOR THE 
AUTOMATIC CONTROL OF GRAVITY TYPE FILTERS. 
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STEEL CUBICLES PROVIDE CONVENIENT MOUNTING 
IF INSTRUMENTATION CAN BE REMOTELY INSTALLED. 


controlling large cylinder-operated hydraulic valves 
if a four-way, diaphragm-operated auxiliary valve 
is used for each hydraulic valve cylinder. 

A more direct method for the control of cylinder- 
operated hydraulic valves, with water as the control 
medium, utilizes a cam-operated pilot valve. This 
valve is specially designed, and consists of a motor 
drive, cam shaft, and a number of valve units, each 
of which is essentially a four-way valve. 

Pilot valves of the multiport rotating disc type 
have been used satisfactorily for controlling hy- 
draulic valves, but the cam-operated pilot has a 
number of advantages. With the cam-operated unit, 
special or complex sequences can be obtained 
easily by appropriate cutting of the cams. Also, this 
type of unit can be readily installed in panels, con- 
trol cubicles, and operating tables, and experience 
has indicated that less maintenance is required. 

Various auxiliary units, as determined by the 
particular application, are used to control multi- 
port and pilot valves. Among these auxiliaries are 
electric relays, magnetic starters, timers, sequence 
switches, float switches and other liquid level con- 
trols, and flow meters. 


Instruments 


The most commonly used instruments in water 
conditioning plants are flow meters, pH meters, and 
conductivity meters. In addition to indicating, re- 
cording, and totalizing, these instruments may serve 
as control devices for chemical feeding, propor- 
tioning of flows, initiating reconditioning cycles, and 
operating alarms. 

To a large degree, water conditioning apparatus 
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REAR VIEW OF CUBICLE AT LEFT. DOORS PROVIDE 
ACCESS TO ELECTRICAL EQUIPMENT AND WIRING. 


should have an alarm system. This system should 
indicate levels in storage tanks and in chemical so- 
lution tanks, the end point of service runs for filters 
and softeners, failures of water pressure, air pres- 
sure, or electrical power, and high and low pH or 
conductivity. An annunciator installed at the con- 
trol center or on the instrument panel is well suited 
to this purpose. 


Operating Tables and Panels 


An operating table is the most frequently used 
method of installing the controls for automatic 
gravity type filters and for softeners. This table is 
furnished with a pilot valve and its electrical con- 
trol, indicating lamps showing the opened and closed 
positions of the hydraulic valves, a dial showing the 
operating position of the pilot valve, and instru- 
ments indicating and recording rate of flow and 
loss of head. If softeners are used, a flow meter 
operating from the effluent venturi may be used 
to totalize flow as well as to indicate and record. 

The table is an outgrowth of the manual operating 
table used in filtration plants for many years. Re- 
cently, vertical steel panels or cubicles have re- 
placed the tables in a number of installations. The 
results have been quite pleasing, and the design is 
in keeping with modern methods of erecting instru- 
ments and electrical control equipment. 

The steel cubicle method of installing instruments 
and electrical control for a water conditioning plant 
offers several advantages. It permits factory as 
sembling, wiring, and testing, which generally re 
sults in a better quality of workmanship at a lower 
cost than is possible when the work is performed in 
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tne field. Also, the resulting centralization of instru- 
ments and controls eases the burden on both operat- 
ing and maintenance personnel. 

The panel or cubicle mounting for instruments 
and controls is applicable whenever the rate of flow 
and loss of head gages, flow meters, and other 
instruments are of a type suitable for remote in- 
stallation. 

Positions of the main operating valves on the 
filter or softener can be indicated on the panel by 
means of switchboard lamps actuated by switches 
on the valves. If the pilot valves are hydraulic, it 
is better to install them at the filter or softener so 
as to avoid excessive lengths of control tubing. Most 
of the instruments and controls, however, can be 
selected for installation at a centralized point remote 
from the filters or softener. 

When a considerable amount of electrical ap- 
paratus and instrumentation is involved, the steel 
cubicle or panel provides the most satisfactory 
method of containing the control. The sections for 
the electrical apparatus should be arranged so as 
to be essentially dust-tight. A very satisfactory 
arrangement is to install the flow meters, sludge 
blow-off timers, chemical feed timers, agitator and 
control panel switches, level indicators, annunciator, 
and air loading panels in the front of the cubicle. 


The rear of the cubicle can then be completely en- 
closed and equipped with rear doors to provide 
access to the electrical control equipment and wir- 
ing. The electrical conduits and tubing can be 
brought up through the floor. 


Conclusions 


The methods of automatically controlling water 
conditioning and other ion exchange processes are 
many and varied. To a certain degree, standardiza- 
tion of control for such units as filters and zeolite 
softeners has been accomplished. In large plants 
and with the more complex water conditioning proc- 
esses, however, the possible variations in equip- 
ment are so many that a control center providing 
essentially automatic operation must be designed 
to meet specific requirements. 

Large plants generally require a combination of 
treatment in stages, repumping between stages, or 
blending of effluents. The application of automatic 
control and instrumentation to such plants is likely 
to require a considerable amount of instrumentation, 
electrical interlocking between stages, a control 
scheme for the pumping equipment, and a compre- 
hensive alarm system. Ion exchange plants for non- 
water treatment applications are even more compli- 
cated and varied in their arrangements. = 2 








| 


REMOVABLE COVER 


| BOILER 





PLATES FOR EASY INSPECTION 


PLETELY DUST- 
iT HOPPER COVER 


L 














EXPOSED PORTION FOR ‘N 


COAL PICK UP IN BIN 
| | OR PILE 




















CANTON’S EXCLUSIVE NEW 
BINFED-RAMFEED 


STOKER 


Conveys coal direct from coal stor- 
age to furnace without labor. Can 
be installed from front, side or rear 
of boiler. The complete Conveyor- 
Stoker is available as a package unit 
only from Canton Stoker Corp. 





CANTON STOKER 





This type of installation pays for itself usually within 
one year through savings in labor and increased efficiency. 
Completely automatic and dust-free, it allows use of Canton’s 
rugged Vulcan or LoSet Ramfeed Stokers, with the steady, 
dependable Flo-Tube Spiral Conveyor keeping the hopper 
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filled. Flow of coal is pro-rated according to steam demand. 


Write for complete information on this time and money- 


saving combination. 
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at LOW cost and HIGH dependability... 


Vcheck these HOFFMAN multistage centrifugals 


When it’s economical, trouble-free, and sustained move- 
ment of air you want—up to 9 pounds of pressure or 12 
inches of vacuum—be sure to look into the Hoffman Multi- 
stage Blower and Exhauster. 
You'll be intrigued with the design . . . the way it combines 
effectiveness and simplicity. Just one moving part, 
dynamically balanced—and the absence of valves, vanes, 
pistons, gears, and all reciprocating or contacting 
elements—mean silent, vibrationless operation. 
The multi-effect impeller delivers its flow without 
pulsation at constant pressure for volumes within the 
capacity limits. Power consumption is directly 
proportional to the volume of air handled. With no internal 
lubrication—there is no oil contamination of air. 
Detailed information on the Hoffman Multistage Blowers, specifications 
and performance data, is now available in our new Bulletin M-103. 
We'll be delighted to send you a copy— it’s the right size for 


your files. Please address— 


AIR APPLIANCE DIVISION 


§ U. S$. HOFFMAN MACHINERY CORPORATION 
DEPT. C.E., 105 FOURTH AVENUE, NEW YORK 3, N. Y. 


CONSULTING ENGINEER 





be ercluswe, 


a 


GLASS FIBER BEING COATED WITH POLYESTER RESINS ON HIGH-SPEED ROLLS. 


Take A Look at Laminates 


FRANK CHARITY 


Consulting Engineer 


AUTOMOBILE BODIES that can’t be dented by 

ordinarily damaging blows, boat hulls that 
don’t have to be refinished every year or two, _air- 
craft structural components with less weight than 
comparable magnesium parts,’ low-cost precision 
tools that are practically indestructible ... . these 
are only a few of the improvements that have been 
made possible by the development of polyester 
laminating resins. 

Such resins are the group of adhesives with the 
same general composition as polyester coatings 
(ConsuLTING ENGINEER, December 1953, p. 26). They 
are prepared as clear or light-colored monomers or 
liquids and have a variety of viscosities despite the 
fact that they contain no volatile solvents. 

Properly catalyzed, they become insoluble and 
infusible solids as the result of exothermal chemical 
reactions (which may or may not involve the use 
of heat and pressure). Most conventional adhesives 
solidify as the result of solvent evaporation and 
may be resoftened with heat or solvents. 

Polyester products now available can be used to 
laminate layers of metal, wood, leather, rubber, 
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paper, ceramics, and many other similar or dis- 
similar materials. The laminates usually have much 
better mechanical strength than unlaminated ma- 
terials of comparable composition and dimension; 
the laminates may be transparent, transluscent, or 
opaque and can have varying degrees of rigidity or 
flexibility depending on their composition. 


Weak Points 


It would be inaccurate to imply that polyesters are 
eliminating the need for older adhesives. For ex- 
ample, they aren’t as good as water-soluble ad- 
hesives for the manufacture of paper envelopes be- 
cause they are comparatively expensive and not as 
easy to use. However, they are being used with 
notable success in many places where other ad- 
hesives have been either wholly or partly unsatis- 
factory in their application or use. 

For instance, one of the first polyester laminating 
resins was developed for the manufacture of safety 
glass, not because older plastic adhesives couldn’t 
produce high strength bonds between plate glass 
surfaces, but because the older materials had an 
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COMPARATIVE PROPERTIES OF TYPICAL LAMINATES 





Properties 


Polyester- 


Glass Fiber | 


Phenolic- 


Glass Fiber | 


| 


Melamine- 
Glass Fiber 


Silicone- 
Glass Fiber 








Curing Temperature, F 

Molding pressure, psi 

Specific gravity 

Specific volume, cu in./lb 

Tensile strength, psi 

Modulus of elasticity in tension, psi x 10° 

Compressive strength, psi 

Flexural strength, psi 

Izod impact strength, ft-lb per in. of notch 

Rockwell hardness 

Thermal conductivity, 0.0001 x 
cal per sec per sq cm 

Heat resistance, F continuous 

Heat distortion point, F 

Dielectric strength, short-time, '/g in. 
thickness, volts per mil 

Dielectric constant, 60 cps 

Power factor, 60 cps 

Water absorption, 24-hr !/2-in. thickness, % 

Burning rate 

Effect of sunlight 

Effect of weak acids 

Effect of strong acids 

Effect of weak alkalies 

Effect of strong alkalies 

Effect of organic solvents 

Effect on metal inserts 

Machining qualities 

Clarity 

Color possibilities 


70-300 

0-100 

1.0-1.5 
19.7-15.0 
20,000- 100,000 
15-25 

80,000- 150,000 
25,000-50,000 
10-50 

M95-M 125 


4-10 
300-400 
425 


400-700 
4.5 

0.020 

0.01 

Nil 

Nil 

Nil 

Slight 

Nil 

Slight 

Nil 

Inert 
Excellent 
Transparent 
Unlimited 


150-300 
0-3000 

1.4-1.8 
19.0-14.9 
11,500-40,000 
10-20 
42,000-47,000 
20,000-27,000 
5.0-6.5 
MI05-M1i0 


5-8 
250-300 
320 


450-650 
4.2 
0.018 
0.3-2.3 
Nil 
Darkens 
Nil 
Slight 
Slight 
Some Attack 
Nil 

Inert 
Good 
Opaque 
Limited 


| 200-300 


1000-3000 
1.90-1.95 
14.5-14.25 
40,000-50,000 
10-20 
30,000-97,00 
34,000-44,000 
20-35 

M120 


490-520 


0.9-1.3 

Nil 

Darkens 

Nil 
Decomposes 
None 
Attacked 


Nil 


Inert 


| Good 
| Opaque 


Limited 


350-400 
1000-2000 
1.6-1.8 
17.3-15.4 
10,000-25,000 
40,000-50,000 
10,000-44,000 
5-22 

M100 


3.5 
480 
500 


300 

4.3 

0.0035 
0.15-0.65 

Nil 

Nil 

Slight 

Some Attack 
Slight 
Attacked 
Some Attack 
Inert 

Good 
Opaque 


Limited 








undesirable tendency to darken and deteriorate 
over a period of time. 

Aside from their group versatility, perhaps the 
most remarkable thing about polyester resins is the 
fact that they can be used to produce top-quality 
laminates with the facilities of a meagerly-equip- 
ped home work shop as well as with more efficient 
types of modern mass-production equipment—pro- 
viding, of course, that they are properly selected 
and correctly handled. 


Woven Fabric Patterns 


A striking example of how polyesters can be ef- 
fectively employed without any appreciable amount 
of shop equipment was recently provided by Con- 
solidated Vultee Aircraft Corporation. It involved 
the development of a precision tooling process that, 
in the event of war, could enable a vast number of 
small subcontractors to perform tasks that had here- 
tofore been accomplished only by our major air- 
plane manufacturers. 

The process consists of using a catalyzed polyester 
adhesive to bond two or more layers of woven glass 
fabric on simple plaster patterns that have the 
configurations required to produce drill jigs, trim 
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fixtures, and related types of special tooling. The 
patterns are made by casting or modeling a plaster 
composition such as Hydrocal. Then each pattern is 
sealed by three brush or spray coatings of clear 
lacquer and covered with ordinary floor wax to pre- 
vent the adhesion of the polyester resin to the 
pattern surfaces. 

About 100 parts polyester resin are next manv- 
ally mixed with 1 part organic peroxide catalyst in 
a clean glass or metal container. Then sheets of glass 
fabric are trimmed with scissors to the dimensions 
required. After each glass fabric layer is positioned 
on a pattern, it is brush-coated with the catalyzed 
polyester resin. As a rule, no more than three or 
four resin coated layers are required to produce 4 
tool with adequate strength and minimum weight. 

The adhesive coatings on the laminae will poly- 
merize or solidify at room temperature and in open 
air over a period of 12 hours. Where a quicker cure 
cycle is required, the polyester coatings can be poly- 
merized in about 30 minutes with heat from stand- 
ard 100-w light bulbs. 

Laminates thus fabricated are as dimensionally 
accurate as their patterns, and can be dropped from 
the roof of a two-story building without the slight 
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FOR CUSTOM WORK POLYESTER RESINS CAN BE BRUSH- 
COATED ONTO GLASS FIBER FOR CONTACT LAMINATING. 


est damage. They are sanded, sawed, drilled, and 
otherwise processed with conventional wood and 
metal-working tools. They can be assembled with 
various tooling accessories by means of nuts, bolts, 
or rivets as well as with a freshly prepared polyester 
resin mix. 


The polyester adhesive used by Convair is un- 
usual to the extent that it can be solidified in open 
air without heat or pressure. Other polyesters now 
available will not solidify in open air no matter how 
they are catalyzed although many of them can be 
cured with little or no heat or pressure. Poly- 
esters lacking the polymerization characteristics of 
this resin are frequently desirable — not only 
because they make laminates with different physical 
properties, but because they have a relatively long 
bench life and are more adaptable to high-speed 
production methods. 


Pressure or No Pressure 


In general, no-pressure (or, more precisely, 
Contact-pressure) lamination methods are most 
Suitable for the duplication of only a very few 
parts and for the manufacture of extremely large 
articles which could not conveniently or economi- 
cally be made on presses. Compression molding 
methods are preferable in other circumstances, 
Since they permit the optimum usage of each 
Square foot of plant space by minimizing the 
amount of time that is required to produce each 
laminated piece. . 

It may be necessary to use contact pressure in 
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making laminates with polyesters that do not 
solidify readily in open air. Here the usual practice 
is to place molds loaded with lamination materials 
in cellophane bags or equivalent containers from 
which air can be evacuated during or prior to the 
usual cure cycle. 

Many polyester laminates can be compression 
molded without the expensive press equipment and 
tooling that is essential with other plastic materials 
because the unsaturated resins can be catalyzed for 
rapid polymerization at temperatures up to about 
330 F with pressures ranging from as low as about 
5 up to perhaps 100 psi. 

One firm is currently manufacturing polyester 
laminates with diameters of more than 12 inches, 
each at the rate of 1 per minute with a homemade 
pneumatic press that exerts only 25-psi pressure. 
This press is equipped with sand-cast aluminum 
dies that, after being chrome plated for good 
release characteristics, cost only about 10 percent 
as much as hobbed steel dies — generally considered 
most economical for the compression molding of 
commercial plastics. 


Glass Fibers 


Woven and unwoven glass fibers are probably 
the most commonly used laminae in polyester 
laminates at present, despite the fact that they are 
much more expensive than wood veneers and many 
similar lamination materials. 

§ Although they lack abrasion resistance and are 
consequently not as useful as other fibers for some 
purposes, glass fibers have unexcelled tensile 
strength and many other desirable qualities — in- 
cluding extreme flexibility, high dielectric strength, 
low thermal conductivity, excellent resistance to 
mechanical vibration, enough transparency for a 
variety of integral color effects, and extreme chem- 
ical inertness. 

{ Glass fiber materials can be permeated by the 
most viscous polyesters with minimum difficulty. 
This is important not only from the production 
point of view, but because polyester impregnation 
makes it possible to bond laminae with maximum 
strength and permit increased abrasion resistance 
of finished laminates. 

{ Because relatively few laminae are required to 
produce a laminate with a specified degree of 
mechanical strength, glass fibers reduce material 
requirements and thus minimize the weight of 
finished products. 


Products 


Boats made by using contact lamination methods 
to bond glass fabrics with polyester resins are be- 
coming especially popular. They are easy to trans- 
port (being very light in weight), difficult to 
damage, and have a permanent built-in finish (at- 
tained by pigmenting the bonding resins prior to 
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(Centrifugal 
PUMP Specialist) 


both are 
experts in 


THEIR 
fields... 
ready to 
aid you 
in 
yours! 


When you want the facts . . 
and in competitive industry, 
nothing but the facts will do 
. consult the man who 
knows! 
Like the Consulting Engineer, 
Centrifugal Pump Specialists 
from Weinman draw from a 
broad, cumulative background 
of experience that enables them 
to efficiently and capably solve 
your pump problems. They 
know pump design, installa- 
tion and applications from A 
to Z... your assurance that 
when you turn to Weinman, 


your liquid-handling requirements will be fulfilled, 
economically and speedily, with a Weinman pump 
or pumps that will exactly fit your specific needs. 


& 


WEINMAN Type $B 2” Pump with tapped openings. Dependable 


and quiet-operating. 


ideal for water circulation in air con- 


ditioning or radiant heating installations and many industrial 

uses. Retains all the desirable features of a split case design 

yet is available at a moderate price. Write for Bulletin 519-A. 
Representatives in principal cities. 





use when the natural transluscent-white hues of 
polyester-glass laminates are not wanted). 

Polyester-glass automobile bodies have attained 
more publicity than popularity to date. This is 
due to a fear on the part of manufacturers that 
such bodies will not receive the immediate approval 
of the general public. However, enough experi- 
mental and production data have been obtained to 
prove that these structures will appreciably re- 
duce automobile production costs. A polyester-glass 
fender, for example, can be made in about three 
simple production operations whereas a comparable 
steel part may necessitate more than 20 production 
operations. Weight and fuel consumption of motor 
vehicles would also be reduced. 

This construction should substantially decrease 
the need for body repairs. Although they will with- 
stand impacts that would damage steel bodies, 
polyester-glass bodies aren’t indestructible. If they 
are damaged, they can usually be repaired by 
simply using a freshly-catalyzed resin mix to rebond 
or replace damaged glass laminae—a task that in- 
volves the use of few tools and very little skill. 


Honeycomb Cores 


Polyester laminating resins are also finding many 
important applications in the production of lami- 
nates with honeycomb cores. These cores are strips 
of paper, aluminum foil, or other sheet materials 
bonded together so that they resemble a honeycomb. 
If they are properly bonded to solid sheet facing 
materials, honeycomb cores become constituents of 
laminates that are extremely light in weight because 
they are as much as 90 percent air. 

Engineers have long been aware of the fact that 
laminates with honeycomb cores would be ideal 
panels where it is necessary to minimize thermal 
conductivity or to damp out mechanical vibrations 
without greatly increasing the weight of certain 
products—such as refrigerators, stoves, and sound- 
proof compartments. But, prior to the recent produc- 
tion of the more viscous polyester adhesives, it was 
virtually impossible to produce strong bonds be- 
tween the thin edges of honeycomb cores and solid 
sheet facing materials without filling the honey- 
comb pores with adhesives. Viscous polyester ad- 
hesives have solved this problem because they do 
not flow like conventional laminating resins and 
can be rapidly polymerized at relatively low curing 
temperatures. 

Typical honeycomb laminates are now being made 
with polyester resins by Douglas Aircraft Company. 
They have cores made from kraft paper, and are 
normally faced with two thin sheets of aluminum. 
They are used as soundproof wall panels in aircraft. 

While polyester laminates are not new to most 
engineers, manufacturers and chemists have made 
important development in just the last few months. 
The future is extremely promising. — 
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BRUNING TRACING PAPERS 


. Improved Translucency. More translucent 


than ever because of an improved trans- 
parentizing agent and technique of appli- 
cation. 


. Greater Permanence. Excellent aging quali- 


ties, less brittle. Assures good prints at future 
dates. 


. Better Inking and Penciling. Perfect ink- 


taking qualities and exactly right for pencils 
of the hardest grades. 


. Easier Erasures. Less danger of damaging 


surfaces by even repeated erasures. 


. Minimum Leaching. Improved appearance 


of prints because papers will retain trans- 
lucency even where drafting tape has been 
used. 








New Advances in Manufacturing Techniques, Plus 
Improved Ingredients, Bring You Important Benefits! 


There’s no mistake about it—the quality of your 
drawings and prints depends largely on the quality 
of the tracing papers and cloths you use. That's 
why it will pay you to try the new, remarkably im- 
proved Bruning Papers and Cloths. They cost no 
more, yet offer you the means of making tracings 
and drawings far easier and faster, getting cleaner 
and sharper prints. 


BRUNING TRACING CLOTHS 


. Better Translucency. Improved base cloth 


and new exclusive coating formula provide 
unsurpassed translucency. 


. Greater Permanence. Now have the finest 


aging qualities. 


. Better Ink and Pencil-Taking Qualities. Spe- 


cial, all-purpose cloth in this line will take 
either ink or pencil, and will take pencil 
hardness through 8-H. 


. Safer Erasures. Solvents can be used without 


damage to surfaces. 


. Water Repellent. The two water-repellent 


cloths can be worked on in hottest weather 
with no damage tosurfaces from sweaty hands. 


Prove These Benefits to Yourself by Taking Advantage 
of this Special Introductory Offer! 


Just mail the coupon together with one dollar, 
and you will receive, in return, a 5-yard, 36- 
inch roll of our leading, all-purpose medium 
weight tracing paper. Try the paper — the supe- 





(BRUNING) 
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rior results you obtain will be typical of the 
entire line. Free sample sheets of the new, im- 
proved Bruning Tracing Papers and Cloths will 
be sent upon request. 


1] Charles Bruning Comgeon. Inc. 
| 4700 Montrose Ave., Chicago 4l, Ill. Dept. 307 
| Enclosed find $1.00. Please send me 5-yard, 
| 36-inch roll of your new, improved tracing 
| Paper at no further cost to me. 

| 

| 

| 

| 

| 

| 

















Name Title 
Everything for the Engineer, Cues 
Architect and Draftsman sittin 
‘ Address. 
, City. Zone__State. 
CHARLES BRUNING COMPANY, INC. ¢ 4700 Montrose Ave. ¢ Chicago 41, Ill. Poe J 











* Irving B. Purdy becomes a vice 
president of Merritt-Chapman & 
Scott Corp., responsible for admin- 
istration of the company’s Industrial 
and Building Construction Division. 
Edwin A. Pasha, divisional vice 
president, will be responsible for 
operations in the field. 


* .Myrton H. Cutler, appointed chief 
structural engineer of Stone & Web- 
ster Engineering Corp., will be re- 
sponsible for the administration of 
the work of the Structural Division. 
He succeeds Ernest A. Dockstader 
who is named consulting engineer. 


* Pacific coast manager of John A. 
Roebling’s Sons Corp., Construction 


IN ENGINEERING 







Materials Division is Robert J. Cole. 
His offices will be located at the San 
Francisco district headquarters at 
1740-17th St. 


* Kenneth A. Roe is elected execu- 
tive vice-president of Burns & Roe, 
Inc., Engineers and Constructors. 


*% Dr. Jacob P. Den Hartog, well 
known in the field of mechanical 
vibrations, is appointed head of the 
department of mechanical engineer- 
ing at Massachusetts Institute of 
Technology. 


* Charles F. Terrell of Ebasco Ser- 
vices Inc. has been decorated with 
the Cross of the Taxiarches of the 











at 
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FREE SAMPLE 
We'll send this handy 
paper weight if you 


request it on your 
company stationery. 
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Hexagonal Cross Bars...Resistance Welding make 


WELDED GRATING ser nore 
neal appearing 

One piece construction with tops of all bars flush provides 
safer, longer-lasting open steel 


to fit your requirements. For typical installations and full 
details on Gary gratings, stair treads and decking, write for 


ooring. And it’s tailor-made 


Standard Steel Spring Division 


ROCKWELL SPRING AND AXLE CO. 
4015 East Seventh Avenue oe 


Gary, Indiana 








ceived the award 


Program. 


* Thomas P. Hutchinson joins H. 
K. Ferguson Co. of Canada, Ltd. as 
contract engineer to develop new 
business in Canada. Hutchinson was 
senior engineer for Alumium Com- 
pany of Canada, Ltd., on its hydro- 
electric project at Chute du Diable, 
Quebec. 





GERMANY HARJU KLEES 


* G H K Associates, Engineers, 
Industrial Consultants, and Design- 
ers is the name of the new firm to 
be headed by John B. Harju as 
executive director. Octavius Ger- 
many and Richard Klees, Jr. are his 
associates. Offices will be in the 
Garfield Building, 4612 Woodward 
Ave., Detroit, Michigan. 


*% Newly elected officers of the 
Michigan Engineering Society are: 
Joseph E. Jewell, superintendent, 
Department of Public Works, City 
of Pontiac, as president; Samuel D. 
Porter, Partner Drury, McNamee & 
Porter, as vice-president; M. E. Ma- 
lone, Consumers Power Co., secre- 
tary; D. Bradford Apted, Grand 
Rapids Plaster Seal as treasurer; and 
George M. Foster, Chief Deputy 
Commissioner, Michigan State High- 
way Dept., as director-at-large. 


* The Lumnus Company has been 
awarded the engineering contract 
for the recently announced Air Re- 
duction Company’s vinyl acetate 
monomer plant at Calvert City, Ken- 
tucky. The plant, which will have a 
capacity of 30 million lb per year, 
is scheduled to be in operation 
early in 1956. 


* Brown, Blauvelt & Leonard an- 
nounces appointment of Bradford 
E. Bailey as chief chemical engineer. 


* The American Society of Civil 
Engineers announces election of 
three men to honorary membership, 
The Society’s highest distinction: 
Robert J. Cummins, of Houston; 
Shortridge Hardesty, of New York; 
and Edward P. Lupfer, of Builfalo. 


* Edmund McCarthy is appointed 
consulting engineer for Pocahontas 
Fuel Company’s New England Div. 


* Homer M. Bird, consulting me- 


chanical and electrical engine: 0 
Osseo, Minn. was elected president 
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Order of Phoenix by His Majesty, 
King Paul of Greece. Terrell re- 
in appreciation 
for the work he and Ebasco have 
done on the Greek Electrification 





















































tor 
an 


cre 
W. 
Me 


the 
me 






















Big new weight-lifter 
signs up with Air Force 


Bigeest crane ever built for the U.S. Air 
Force is this floating heavyweight with a 
0-ton design capacity. 

Shown here flexing its muscles on a 56- 
ton loud at 115 ft. radius during perform- 
ance trials, it towers 100 feet high, has 
145-foot boom. It’s one of six floating 
cranes designed and built by Barium’s 
Wiley \ lanufacturing Co., Port Deposit, 
Md., under supervision of the Navy’s 
Bureau of Yards and Docks. 

Poin: we’d like to make, though, i 
the wa: four separate Barium penn 
mesheci operations to produce this job. 


BAYONNE BOLT CORP. e 
ge FORGE, INCORPORATED @ 


© KERMATH LIMITED (CANADA) 


CENTRAL 
CUYAHOGA SPRING COMPANY @ EAST COAST oer a. cine .° e@ ERIE BOLT AN 
INDUSTRIAL FORGE & STEEL, INC. @ 


Steel plate was supplied by Central Iron 
& Steel, Harrisburg, Pa.; structurals came 
from Phoenix Iron & Steel, Phoenixville, 
Pa.; forged shafts were turned out by 
Industrial Forge & Steel in Canton, O.; 
while Wiley engineered, fabricated and 
constructed both crane and 144-ft. barge. 

That’s spelling out in detail what we 
mean by Barium’s “integrated opera- 
tions’. It means a lot on the policy level, 
of course, but it really pays off for 
Barium’s customers down on the level 
where things get done. Not all our cus- 
tomers order giant floating cranes, we’ll 
admit, but you get the same kind of 
service from this 16-company team 
whether you buy tiny springs or railroad 
bridges. 


PHOENIX BRIDGE ‘to. e 


JACOBS AIRCRAFT ENGINE CO. @ 
PHOENIX IRON & STEEL CO. ©@ WILEY MANUFACTURING CO. 














Remember—to Barium your entire 
order is important. No danger of any 
component being delayed—Barium keeps 
a sharp eye on all processing. This means 
faster handling, less paper work, and 
pinpointed responsibility. “The Barium 
Story” fills in details. Write for a copy. 
BARIUM STEEL CORPORATION, 25 
Broad St., New York City 4. 


“ INTEGRATED COMPANIES 


(BARIUM) 


ms : . EE ‘ 
Sree, ALUMINUM, macnest™™ 


IRON AND STEEL COMPANY @ CHESTER pLAss FURNACE @ CLYDE IRON WORKS, INC. 
NUT COMPANY © GEOMETRIC STAMPING CO. 


KERMATH MANUFACTURING 








Shown here is a Bros Travl-Spred Stoker installation at a large midwestern 
university. Heat for campus buildings is produced by a unit comprising Bros 
Travl-Spred Stokers and Bros Watertube Boilers. 


Keep these stoker features 
in mind when you specify... 


@ The unusual abilities of the 
Bros Travl-Spred Stoker may 
serve you well in a forthcoming 
power plant design. This Stoker 
combines a continuous ash dis- 
charge with a spreader type of 
feed. A special patented Bros 
non-sifting tuyere-type grate 
with ‘“‘zoned”’ air control pro- 


motes best possible air distribu- 
tion. Air-starved spots are elimi- 
nated and fly-ash carryover is 
sharply reduced. The result is 
improved burning conditions for 
a wide variety of fuels. The cut- 
away view below shows the 
sagging-chain type Travl-Spred. 
Straight-chain type also available. 
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POWER DIVISION 
WM. BROS BOILER & MFG. COMPANY 


1057 10th Avenue Southeast + Minneapolis 14, Minnesota 


Please send me literature and data on the following: 


LJ Bros Travi-Spred Stoker 


LJ Bros Model 16 Spreader Stoker 
L) Bros Model 24 Super-Spred Stoker 


Name 


CJ Bros Watertube Boilers, 
2, 3 and 4 drum 


LJ Bros Watertube Boilers, 
Packaged type 





Company or Organization 





Address. 
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of the Minnesota Association of 
Consulting Engineers at the recent 
annual meeting. Walter H. Wheeler, 
immediate past president, will con- 
tinue as an ex-officio member of 
the executive board. Other newly 
elected officers include A. L. Sanford, 
consulting mechanical engineer of C. 
H. Johnston, Architects and Engi- 
neers, vice-president; and N. Bert 
Persson, Food Service Equipment 
Engineering Co., elected secretary- 
treasurer. 


* Arthur D. Little, Inc. announces 
the opening of its Western Labora- 
tories Div. (formerly The Merrill 
Co.) at 114 Sansome St., San Fran- 
cisco 4, Calif. Charles G. Harford 
will be technical director and Ray- 
mond E. Byler will be business man- 
ager of the new Division. Additions 
to the Little staff include Dr. Mar- 
cello L. Vidale who will be with the 
Operations Research staff, and Dr. 
Cyril C. Herrmann who joins the 
Business Research staff. 


* Malcolm Davis, vice president of 
Gilbert Associates, Inc., who repre- 
sented his firm at the World Power 
Conference in Rio de Janeiro, Brazil, 
is extending his South American 
itinerary to include meetings with 
officials in Colombia and Venezuela 
concerning his firm’s business in 
those countries. 


%* H. Emerson Thomas announces 
his resignation as president of Penn- 
sylvania and Southern Gas Co. and 
its subsidiaries. Erie Tinney of 
Lewis C. Dick & Co., Philadelphia 
investment house, is elected as the 
new president. Thomas will remain 
a director of the companies and will 
serve in a consulting capacity. 


* Dr. Sheldon L. Levy, formerly 
mathematics professor at Brown 
University, is named manager of the 
applied physics division at Midwest 
Research Institute. Joining the engi- 
neering sciences division of MRI is 
Allan Lloyd, formerly with Railway 
Communications, Inc. 





CLASSIFIED 
HELP WANTED — MALE 








Assistant to Chief Mechanical Engineer 
of Engineering and Contracting Company 
doing Industrial Piping, Plumbing and 
Heating i in Middle West. Desire estimating 
experience. Give experience, education, 
photo and salary expectations. 


CONSULTING ENGINEER 
Box No. 1-J +. Joseph, Mich. 
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The advantages of WROUGHT IRON PIPE 





forsnow melting systems 
start with installation and continue in service 





It isn’t unusual at all for designers 
to divide the advantages of wrought 
iron pipe for snow melting into 
installation advantages and serv- 
ice advantages. We call them the 
“before-and-after” advantages of 
wrought iron, but regardless of title, 
they are mighty essential to that 
all-important goal—ECONOMY. 
Let's take a look at what wrought 
iron pipe means to economy during 
installation. It's easily formed and 
welded, on the job, with standard 
equipment. No special techniques, 
no extra tools are needed for a fast, 
dependable job. Wrought iron pipe 
bends true, and is free from an- 
noying “‘spring-back."’ This feature 
eliminates strain on connected 
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equipment and speeds work. In 
welding or threading operations, 
wrought iron’s uniform structure 
pays off in sound welds; sharp, full- 
depth threads, all accomplished in 
minimum time. Essential, too, is 
wrought iron pipe’s strength. Users 
report that it has what it takes to 
withstand mechanical damage and 
doesn't require the ‘“kid-glove”’ 
treatment. 

Wrought iron pipe’s superior ‘‘in 
service’ reputation is built around 
three big points. First, its ability 
to resist corrosion, serve longer at 
lower cost per year, is providing 
satisfactory, economical operation 
in hundreds of snow melting in- 
stallations. Second, wrought iron 





pipe’s high rate of heat emission 
means maximum snow melting effi- 
ciency. Third, wrought iron pipe’s 
coefficient of expansion, virtually 
identical to concrete over wide 
temperature ranges, bans the 
danger of thermal cracks, and loss 
of bond. 

There is, of course, more to the 
wrought iron pipe snow melting 
story. Our bulletin, Wrought Iron 
Pipe for Snow Melting Systems, 
gives complete details. Write for 
your copy. 


A. M. Byers Company, Pittsburgh, Pa. 
Established 1864. Boston, New York, Phila- 
delphia, Washington, Atlanta, Chicago, 
St. Louis, Houston, San Francisco. Export 
Dept.: New York, N.Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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Personal copies of booklets can be obtained by writing directly to the manufacturers 


“IGAS Jornt SEALER,” four-page 
folder IS-54 describes a water stop 
which is installed after concrete is 
placed. Data in the booklet is based 
on test results and field performance 
of this non-meltable mastic materi- 
al on all types of structures over a 
20-year period. Sika Chemical Corp., 
Dept. CE, Passaic, N. J. 


How To Stop VIBRATION, eliminate 
shock, reduce noise, and cut down on 
the wear and tear on industrial ma- 
chinery is covered in four-page 


folder 850. It describes a concept of 
vibration and shock control based on 
employment of resilient, primary 
load-carrying cushions of knitted 
metal wire known as Met-L-Flex. 
Robinson Aviation, Inc., Dept. CE, 
Teterboro, N. J. 


Mororepucer — A working tool, 
26-page bulletin 3100 contains all in- 
formation needed for the selection of 
any type horizontal, vertical, or right 
angle in either design (All-Motor or 
integral) of Falk Motoreducer. Fold- 
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@ "Unit Pilot Valve'’ 
easily removable — and 
renewable. 


@ Stainless Steel 
parts for lower main- 
tenance, longer wear. 


@ Sizes from '/."" to 
6"" — Screwed or 
flanged. 


@ Initial pressures to 
300 Ibs. steam, 600 
Ibs. air. Reduced 
Pressures to a low 
of 1 Ib. 


@ Varied pressure 
control obtained 
without change of 
springs. 


@ Available in 

various combi- 

nations for pres- 

sure control, 
temperature 

control, single 

unit pressure 

and tempera- 

ture regulation as well as 
constant pressure pump 
governors. 


@ Completely inter- 
changeable parts for 
comparable sizes. 
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Control 


reduced pressures 
more accurately! 


KECKLEY 


Pressure Regulators 


Where you have to maintain ACCURATE reduced 
pressures for air or steam, your best bet is a 
precision pressure regulating valve from Keckley. 
These valves feature a highly sensitive diaphragm 


and spring design that gives dependable 
automatic compensation for fluctuating 
initial pressures, and constant reduced 
pressures that you can depend on. Standard 
stainless steel unit pilot valve, main valve 
and seat can be removed easily for in- 
spection. Here is a valve that is rugged, 
dependable and unbelievably economical 
to maintain. 


Standardize on Keckley 
for the best in pressure KECKLEY 
regulators. vse ware 


} 


Send for your copy 
of this catalog—54-I 


O. C. KECKLEY COMPANY 


400 W. Madison St. ° 


Chicago 6. Ill. 





out section depicts features of vari- 
ous types and designs, with illustra- 
tions of practical applications. Falk 
Corp., Dept. CE, Milwaukee, Wis. 


“ENGINEERING SERVICES,’ 12-page 
booklet describes the services of the 
Engineering Division of this com- 
pany: pilot plant engineering; engi- 
neering physics; packaging; pack- 
aged plants; process and plant de- 
sign; packaged-unit spray dryer. 
Foster D. Snell, Inc., Dept. CE, 29 
West 15th St., N. Y. 11, N. Y. 


“SELECTION GUIDE,’ four-page 
folder 9519, gives in table form all 
the information necessary to specify 
Gyrol Fluid Drive, Type VS Class 2. 
Arrangements and basic design are 
shown. American Blower Corp., Hy- 
draulic Coupling Div., Dept. CE, 
Detroit 32, Mich. 


PackaGE Unit STEAM GENERATORS, 
Class VV—construction, design, di- 
mensions, and weights — are cover- 
ed in eight-page bulletin PSG-1. 
Centerspread takes you through the 
entire manufacturing process by 
means of shop photos. Henry Vogt 
Machine Co., Dept. CE, Louisville 
10, Ky. 


“STEAM TuRBINE History HIcH- 
LIGHTS,” 22-page bulletin 03R8145 
traces the development of the steam 
turbine from its infancy. It tells of 
the first practical applications and 
concludes with developments that 
have helped to increase engine effi- 
ciency from less than 60 percent in 
1900 up to over 80 percent at the 
present time. Allis-Chalmers Mfg. 
Co., General Machinery Div., Dept. 
CE, Milwaukee 1, Wis. 


MEASUREMENT OF PH—Thirty-eight- 
page bulletin Q1304 covers complete 
installation for pH measurement in 
automatic control. It contains draw- 
ings and photos of installations of 
pH recording and controlling instru- 
ments on specific processes in many 
industries as well as detailed draw- 
ings on different methods of install- 
ing. The Bristol Co., Dept. CE, Wa- 
terbury 20, Conn. 


“How To Desicn Precision In- 
VESTMENT CastTINGs” is a highly in- 
formative pocket-size booklet writ- 
ten as a guide to metal working 
executives and design engineers who 
wish a file of both benefits and limi- 
tations of the “lost wax” investment 
casting process. Interesting case his- 
tories will stimulate thinking to- 
wards design, performance, and price 
improvements. Midwest Precisicn 
Castings Co., Dept. CE, 2790 Grand 
Ave., Cleveland 4, Ohio. 


INTERLOCKING STEEL PANELS —A°- 
cording to six-page foldout 3854, 
Steelox interlocking steel pane!e 
buildings feature fast assembly, fst 
erection, low-cost, and long lite. 
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GOT 
TRADE WASTE TREATMENT? 


If you have a problem of recovering a valuable or 
important component from the liquid waste of your 
plant... or if the waste from your plant is noxious 
or detrimental to the public . . . why not have a 
Chain Belt Company Waste Treatment Engineer 
help you find an efficient, economical solution. With 
broad experience in industrial waste treatment 
methods, these practical experts can assist you and 
work with your engineers in obtaining the most 
effective system of treating waste to avoid stream 
pollution, abate nuisances, recover fats, oils, foun- 


ea 


A PROBLEM IN 


dry sand, water and many other heretofore wasted 
materials. Equipment for continuous flow processes 
is available in the Rex Line for sedimentation, 
screening, flotation, flocculation and concentration. 
In many applications, a Rex Trade Waste Treat- 
ment installation has more than paid for itself in 
savings it effected. 

For complete information on how Chain Belt 
Trade Waste Specialists and Rex Trade Waste 
Treatment Equipment can assist you, mail the 
coupon. 


Chain Belt company of MiLwauKEE 


Atianta + Baltimore « Birmingham « Boston « Buffalo « Chicago 
Cincinnati « Cleveland « Dallas * Denver « Detroit « El Paso « Houston 
Indianapolis « Jacksonville « Kansas City « Los Angeles « Louisville 
Midland, Texas « Milwaukee « Minneapolis « New York « Philadelphia 
Pittsburgh «+ Portland, Ore. « Springfield, Mass. « St. Louis 
Scit Lake City + San Francisco « Seattle « Tulsa * Worcester 


Distributors located in principal cities in the United States and throughout the world 
EXPORT OFFICES: Milwaukee and 19 Rector Street, New York City. 
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CHAIN BELT COMPANY 
4797 W. Greenfield Ave., Milwaukee 1, Wis. 


My waste treament problem is 


( ) I would like to have a Field Engineer call 
( ) Send informative data on Rex Equipment 
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Drawings show construction of the 
buildings along with lists of speci- 
fications for the three types: front- 
to-back sloping roof; frameless gable 
roof; gable-roof with rigid frames. 
Exploded drawings give details of 
construction and erection. Armco 
Drainage & Metal Products, Inc., 
Dept. CE, Middletown, Ohio. 


SUBMERGED COMBUSTION EQuIP- 
MENT — Where and how to use this 
equipment for such applications as 
the concentration of corrosive solu- 
tions, heating and oxidizing of as- 
phalt, and generation of inflammable 
gases by cracking recycled stock are 


discussed and illustrated in this 17- 
page manual. Applications for heat- 
ing large volumes of water are also 
included. Submerged Combustion 
Co. of America, Inc., Dept. CE, P. O. 
Box 267, Hammond, Ind. 


FLANGED SILENT CHECK VALVES for 
the control of water hammer are the 
subject of four-page folder 654. In 
addition to technical descriptive data 
it includes a series of dimensional 
charts for valves of various sizes and 
pressure ratings. William Gauge Co., 
Inc., Dept. CE, 1620 Pennsylvania 
Ave., Pitts. 33, Pa. 


“TENSIONING Matertats for Pre- 
stressed Concrete,” 14-pages, gives 
detailed information and charts on 
characteristic properties of this com- 
pany’s wire and strand, and includes 

















ATERIALS HANDLING 


“To keep your plant 


safe and clean 


use BLACKMER Hand Pumps’’ 


Check these valuable features! 


Easy rotary pumping action. 
Famous “Self-Adjusting for Wear"’ 
Design. 

Surplus liquid return eliminates spill- 
age and waste. 

Positive displacement for positive 
control. 

Wide range of “plant engineered” 
accessories. 

Available in capacities from 7 to 28 
gallons per minute. 


liquid materials handling 


“—BLACKMER- 





























Call your local 
representative or 
write the factory 
for information. 





INDUSTRIAL, HAND AND TRUCK PUMPS, STRAINERS, PRESSURE CONTROL VALVES 
BLACKMER PUMP COMPANY, GRAND RAPIDS 9, MICHIGAN 


DIVISION SALES OFFICES 
NEW YORK « ATLANTA « CHICAGO « GRAND RAPIDS ¢ DALLAS e WASHINGTON e¢ SAN FRANCISCO 
See Yellow pages for your local sales representative 
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photographs of various construction 
jobs in which prestressing was used. 
John A. Roebling’s Sons Corp., Dept. 
CE, 640 S. Broad St., Trenton, N. J. 


STATISTICAL QUALITY CONTROL — 
This 52-page booklet is a complete 
case history of the successful appli- 
cation of statistical quality control to 
this company’s own extensive manu- 
facturing operation. It presents an 
overall program and specific proce- 
dures which can provide valuable 
guidance for other firms. Marchant 
Calculators, Inc., Dept. CE, Oakland 
8, California. 


SENSITIZED Propucts — This eight 
page booklet serves as a practical 
guide to the selection and purchase 
of reproduction materials and sup- 
plies. Included are detailed and com- 
prehensive lists of papers, cloths, and 
films, plus related developer chem- 
icals, eradicators, and supplies. 
Frederick Post Co., Dept. CE, 3650 
N. Avondale Ave., Chicago 18, IIl. 


ELECTRICAL INSTALLATIONS by this 
company are illustrated and geo- 
graphically described in 44-page 
booklet. Installations shown are in 
the steel, public utilities, and other 
heavy industries. Mr. Wray Dudley, 
Chief Consulting Engineer, Patter- 
son-Emerson-Comstock, Inc., Dept. 
CE, 313 E. Carson St., Pitts. 19, Pa. 


SELF-CONTAINED AIR CONDITIONERS 
described in 23-page bulletin DS-362 
make it possible to cool, filter, de- 
humidify, ventilate, and even heat 
the air. The booklet explains how 
these units make it possible for the 
consulting engineer to take smaller 
jobs more profitably. The Trane Co., 
Dept. CE, LaCrosse, Wis. 


SpecraL Uses OF VITRIFIED CLAY 
Pree and Screw-Seal pipe in indus- 
trial duct installation are illustrated 
in five-page bulletin R-653-30. Ap- 
plications described include use as 
heating ducts, air-conditioning 
ducts, and acid fumes ducts. Robin- 
sion Clay Product Co., Dept. CE, 
Vitrified Products Div., 65 W. State 
St., Akron 9, Ohio. 


“SwITCHES FoR INpustrY,” 20-page 
catalog, covers 22 “families” of 
switches, actuators, and enclosures. 
Dimensionalized photos, character- 
istics tables, electrical ratings, and 
technical data are intended to aid 
in the selection of the right switches 
for any application. Micro Switch 
Div. of Minneapolis-Honeywell 
Regulator Co., Dept. CE, Freeport, ll. 


“INDUSTRIAL WASTE TREATMENT,” 
four-page folder WC-116, with 
schematic drawings, pictures, «nd 
problem-solution-result type of ©x- 
planation demonstrates how this 
company’s equipment solves such 
problems as process and cooling 
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Cleaver-Brooks gives you— 


ECONOMY 


FROM EVERY ANGLE 











Boilers . . . steam or hot 
water . . . for heating or 
processing, in sizes from 15 


to 500 H.P., 15 to 250 PSI. 


Use this guide to plan present and future boiler installations 


Here are basic reasons why Cleaver- 
Brooks self-contained boilers SAVE 
money wherever installed. Remem- 
ber these advantages when expand- 
ing your present plant or replacing 
obsolete boilers. For complete de- 
tails, write for catalog AD-100, 
Cleaver-Brooks Co., Dept. -szu E. 
Keefe Avenue, Milwaukee 12, 
Wisconsin, U.S.A. — Cable address: 
CLEBRO — Milwaukee — all codes. 


© SAVES FUEL — greatest effi- 
ciency and fuel econemy through 
hich-heat transfer of four-pass, 
forced draft boiler design. 

© SAVES SPACE — boilers are 
compactly self-contained. Use less 
boiler room area. Fit into low head- 
reom locations. 


IT PAYS TO PLAN FROM ALL ANGLES TO GET 
GREATEST BOILER ECONOMY — PLAN WITH 
CLEAVER-BROOKS — WRITE FOR DATA TODAY 


“It’s NEW — get the facts on the CB boiler 


— write today!” 


SEPTEMBER 1954 


@ SAVES SERVICE — factory as- 
sembled with trouble-free, quality 
components. Tested and backed by 
Cleaver-Brooks’ one-source respon- 
sibility. ASME code constructed. 


@ SAVES MAINTENANCE — oil, 
gas or combination oil/gas firing 
eliminates bulky fuel handling. De- 
signed for easy cleaning and in- 
spection. 

@ SAVES EXPENSE OF SPECIAL 
EQUIPMENT — boilers available 
for hot water or steam service... 
heating or processing applications. 


@® SAVES INSTALLATION COSTS 
— no special foundation needed. 
Set boiler on existing concrete floor. 
Simple, roof-high vent eliminates 
costly smoke stack. Service connec- 
tions conveniently located. 


© SAVES THRU FUEL FLEXIBILITY 
— uses most economical and avail- 
able fuel in your area. Exclusive 
burner permits 10-second gas/oil 
interchange. 


© SAVES BY QUICK STEAMING 
— meets fluctuating steam loads 
automatically. Electronic controls 
start and stop burner. Safety con- 
trols assure 100% protection. 


@ SAVES MANPOWER — fully 
automatic operation. All controls 
easily accessible and all normal 
maintenance can be done by men 
without special training. 


© SAVES PLANNING TIME — 
standard design in 15 to 500 hp; 
15 to 250 psi gives you custom 
planning for single or multiple units. 


TS 
isis st ‘Clea & Brooks 


ORIGINATORS OF THE SELF-CONTAINED BOILER 





BOOKLETS 
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water shortages, contamination of 
streams with plant effluents, and the 
loss of valuable heat and materials 
in discarded waters and process 
liquors. Graver Water Conditioning 
Co., Dept. CE, 216 W. 14th St., N. Y. 
11, N. Y. 


Skip Hoists—Sixteen-page book- 
let C83654 shows sequence views of 
operation of weight type and plug 
feed loading gates. It lists capacities 
of various size buckets traveling 
various lifts at various speeds. C. O. 
Bartlett & Snow Co., Dept. CE, 6019 
Harvard Ave., Cleveland 5, Ohio. 


Power TRANSMISSION — Catalog 
950, 340-pages, with its flexible cov- 
er and thumb index will prove to 
be invaluable to the engineer or 
layout man. Products shown fall in- 
to several major classifications: 
chain and sprockets for conveying, 
elevating, and power transmission. 
Tables of pre-engineered drives fa- 
cilitate selection of standard roller 
chain drives and silent chain drives. 
Link-Belt Co., Dept. CE, 307 N. 
Michigan Ave., Chicago 1, IIl. 


Packacep Borters — Information 
on operation and specifications of 
Type 1, 2, and 3 Packaged Boilers 
built to meet steam requirements in 
the medium pressure range, from 
4100 to 30,000 lbs. of steam per hour 
are covered in nine-page bulletin 
WT-7. Engineering data and photos 
of these boilers are included. Wm. 
Bros Boiler & Manufacturing Co., 
Dept. CE, 1057 Tenth Ave. S. E., 
Minn. 14, Minn. 


Fiser Tuses—How to form con- 
crete slab voids with low cost lam- 
inated fiber tubes and safe reinforc- 
ing steel, is explained in eight-page 
booklet on Sonovoid fiber tubes. On 
the job photographs show major 
steps in installing these tubes for 
use in slab floors and roof spans, in 
curved pre-cast arch sections, and 
for bridges. Complete slab design 
tables are given. Sonoco Products 
Co., Dept. CE, Hartsville, S. C. 


Botu ELEcTRICAL AND MECHANICAL 
VIBRATION as applied to feeders, con- 
veyors, coolers, dryers, mixers, con- 
stant weight feeders, and controls 
and magnetic separators is fully 
treated as to principles of operation 
and application in 230-page catalog 
“Vibrating Equipment.” The Jeffrey 
Manufacturing Co., Conveyor Sec- 
tion, Dept. CE, Columbus 16, Ohio. 





PerMeroN Cores — Bulletin 5204 
provides data on the permeability 
and magnetic properties of Permeron 
Core material along with standard 
dimensions of cores and steps used 
in quality control, manufacture and 
testing. A chart shows hysteresis 
loops of I-T-E Permeron Cores at 
various cycles, as well as current, 
voltage, and flux characteristic 
curves. I-T-E Circuit Breaker Co., 
Rectifier Div., Dept. CE, Phila., Pa. 


Bus — The complete line of iso- 
lated phase bus available for service 
from 15 to 69 kv for increasing safe- 
ty, service continuity, and equip- 
ment protection on circuits with 
high short-circuit capacity are de- 
scribed in 19-page booklet B-5906. 
Design and construction details are 
shown with drawings and photo- 
graphs. Westinghouse Electric Corp., 
Dept. CE, Box 2099, Pitts. 30, Pa. 


ALUMINUM — Featuring much new 
information not found in previous 
issues, the 1954 addition of “Alumi- 
num Data Book” offers 220-pages 
of detailed data on properties and 
characteristics. Book includes table 
of contents, a two-page index of 
tabular matter, and a 20-page item- 
ized cross index with references 
both to text and tabular information. 
Reynolds Metal Co., Dept. CE, 2500 
S. Third St., Louisville, Ky. @ @ 














MICHIGAN 
<=pe ne 1 -—— — 2 


city 


ILLINOIS 


Call or write: 







LOOKING FOR INDUSTRIAL SITES? 


Let “‘Nick Plate’ send you our detailed and accurate 
“Along the Line” surveys covering natural and agri- 
cultural resources, utilities, labor and other perti- 
nent data relating to each specific location. Just tell 
us the area or type of location you are interested in. 


fy BUFFALO 














area. 














INDUSTRIAL 
DEVELOPMENT DEPT. 


1405 TERMINAL TOWER 
CLEVELAND 1, OHIO 
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bon Ice Converters are A.S.M.E. code ‘ 
sure vessels especially adapted for charging 
full-sized 50-Ib. cakes of solid CO,. They 
may be located any place in a plant and 
connected by pressure piping to the gas use 
A variety of sizes are available for 
ertical or horizontal installation. No 

electricity, fuel or refrigeration needed. 

Write for folder and prices 

DRY ICE 

CONVERTER CORP. 


TULSA OKLAHOMA 








pres- 


DRY ICE CONVERTER 
CORPORATION . 
Dept. C., Box 1652, Tulsa, Oklo. i 
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CHLORINATION 





SEPTEMBER 1954 





NOW 
DEPENDABLE 





Since 1913, Wallace & Tiernan 
has consistently offered 
the best in chlorination 

and chlorination equipment. 
Now ... the new A-701, 

first of the W & T “700” series 
of chlorinators, and the 
most up-to-date chlorinator 
available today, offers these 


PLUS VALUES to assure safe 


and dependable chlorination: 


Feed ranges up to 100 to 1 
without replacing meters. 


Maximum corrosion 
resistance without sacrifice 
of structural design. 


Linear scale reading of 
chlorine flow rate. 


May be operated by manual 
control, or automatically 
by electric, hydraulic, 

air pressure or air vacuum 
control. 


Feed rates up to 1000 
pounds per 24 hours. 


























For the best in equipment, look for the PLUS VALUES that 











add up to Dependable Chlorination. 


WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET, BELLEVILLE 9, N. J. 








Induction Generator 


—Starts on page 54 


Plant-location 
news 


the primer port is uncovered. 
Air is thus permitted to en- 
ter and the priming is lost, 
thereby interrupting siphon- 
ing action. It is expected that the siphon spillway 
will regulate the forebay level within one to two 
feet. This siphon spillway is one of the largest of its 


Find the labor your clients need ie 


... Where they need it are 

An induction generator theoretically is subject 
to hunting at its natural frequency of oscillation, 
the same as any other rotating machine. For the 
usual induction generator, the frequency of oscilla- 
tion is high compared to synchronous generator 
(in the order of 6 cycles per second) but the damp- 
ing factor is very large (in the order of magnitude 
of 7 or 8). Hunting has never been a problem in in- 
duction generator installations. Up to the present 
time, 8 of the 12 Sullivan Station machines have 
operated in parallel, tied to the system; there has 
been no evidence of hunting. 

The protection of induction generators is very 
similar to that of synchronous machines and is com- 
prised mainly of differential, over-temperature, and 
over-speed protection. “2 


“I want cross-helical-coiler operators for my new plant. As 
well as tufters and grommeters to work on finished assembly, 
Can you tell me where to find them?” 

Chances are you'll never get labor requirements for a new 
plant site as unusual as these. But even the simplest labor 
analysis often demands just as much specialized information 
and fact finding. You have to know where the right labor 
force is located or can be recruited, prevailing rates for a wide 
range of job titles, age, sex, and skills of available workers. 
And up-to-the-minute details on union-management rela- 
tions, too. 

Our Industrial Location Service knows ail these facts—and 
many more—for every locality in New York State. And we'll 
be glad to send you exactly the information you need quickly 
and without cost, on sites that meet the particular require- 
ments of your clients, 


Facts and figures . . . tailor-made 


ILS labor specialists prepare reports giving a detailed break- 
down of the labor force. You'll get an accurate estimate of 
the percentage of the labor force now available at possible 
new sites. 

And ILS can also supply rates for various labor skills, or 
ranges of rates for more general labor requirements. Along 
with this, you can get data on the availability of male and 
female workers, the number of people adaptable to precision 
work, and facts on recognized training schools for workers. 
The ILS labor team constantly studies new developments in 
the industrial-labor field. As a result, we’re in a position to 


offer the best possible facts on labor at specific New York OF 7 HAT INT. AKE OR EXHAUS. L 


State locations. H “a 
One other thing about this free ILS service: All inquiries with a “i Ry, 


are handled in strictest confidence, so that no undue interest BURGESS - MANNING 
is aroused in the field. 
SNUBBER 


There is no engine, compressor, 





STOP THE 
WHAM- WHAM -WHAM 


Other free plant-site services 


Labor won’t be your only concern when you’re checking on 
new plant locations for clients, But no matter what factors 
are involved, ILS can be of help. Reports are available on 
transportation, markets, raw materials, water, buildings and 
sites, and local laws and regulations—for a variety of New 
York State locations. All these surveys are tailored to meet 
whatever requirements you outline. And they’re sent to you 
without cost or obligation in strictest confidence. 

Our booklet called “Industrial Location Services” shows 
how you can put this valuable plant-location data to work 
in preparing accurate, comprehensive reports. To get your 
free copy, plus a detailed physical map of the state, just drop 
me a card, at the New York State Department of Commerce, 
Room 865, 112 State Street, Albany 7, N. Y. 


eal CBirans 


Director, Industrial Location Service 





blower, vacuum pump, steam or 
gas turbine too large or too 
small to be effectively silenced 
by a Burgess-Manning Snubber. 
Too—they give you a choice of 
plus values as: combination of 
noise reduction and air cleaning 
—or heat recovery—or spark ar- 
resting — or surge control — or 
water separating. Insure greater 
equipment efficiency, better oral 
communication in your plant, 
and prevent costly compensation 
claims. 


We invite you to submit your 
problems — no obligation. 





8 
<i 
iy 

f 


— 


BURGESS-MANNING COMPANY 


763 East Park Avenue, Libertyville, Illinois 
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Year Y sharp pencil 


FOR REALJSAVINGS 
IN WELDED BRANCH FITTINGS 
ILS SPELL... 


$700 was saved because Weldolets were 
used on the welded header shown at left. 
(Actual on-the-job photo.) 

Weldolets are available in all principal cities 


from selective warehousing distributors. 
WELDING FITTINGS DIVISION 


FORGE & TOOL WORKS 


370 GREEN ST., ALLENTOWN, PENNA. 
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Electronic Brain Relieves 
Engineers of Routine Tasks 


Realization of the rapid advances in Soviet science 
and technology, and of the phenominal growth of 
Russia’s manpower pool of engineers, scientists, and 
technicians, in contrast with the shrinkage of our 
professional output, was an important factor in 
prompting President Eisenhower to appoint a Cabi- 
net committee on the training of scientists and engi- 
neers. The committee includes the Secretaries of 





NEWS 


Briefs of current interest to the consulting profession 
plus notes on new equipment in the field of engineering 


Commerce, Labor, and of Health, Education, and 
Welfare, the Assistant Secretary of Defense for 
Manpower, the directors of AEC, the National 
Science Foundation, and the Office of Defense Mo- 
bilization. 

Industry itself, for a long time aware of the 
problem, is facing the shortage of graduates in many 
ways — educational programs aimed at encouraging 
high school students to enroll in engineering cur- 
ricula, scholarships, cooperative training programs 
with colleges, and, for men now employed as engi- 
neers, a reduction of routine work to free them for 
more important jobs. 

General Electric’s Power Transformer Depart- 
ment has taken a big step forward in reducing 
routine work for its engineers with the use of an 
electronic “brain” which can produce, in one hour, 
the answers for preliminary designs of large power 
transformers that formerly took 20 to 40 hours of 
manual calculation. 

The time and labor saving is accomplished by 
special engineering application of the card-program- 
med calculator, an electronic computer of the Inter- 
national Business Machine Company. 

Besides saving time and labor, fast answers on 
core and coil design problems emerging from the 
calculator call upon the designer for prompt engi- 
neering decisions. This, coupled with the greater 





Hirschfeld To Be European Editor 


Fritz Hirschfeld, Associate Editor of ConsuLTING 
ENGINEER, is being assigned to Europe at the end 
of this year. He will make his editorial head- 
quarters in Bern, Switzerland, and from there he 
will travel to all parts of Western Europe. This 
first-hand contact with European engineers will 
mean that the readers of CoNSULTING ENGINEER will 
be able to follow accurately all engineering ac- 
tivities in that area. 

While there are a few good European engineering 
publications, most are foreign language journals and 
are not readily available in the U. S. either in the 
original language or in translation. Therefore, few 
engineers in this country are familiar with impor- 
tant new developments in Western Europe. For 
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example, prestressed concrete was first investigated 
in Europe, and it was many months before Ameri- 
can engineers knew the technical details. Even 
then, the best reports came from American engi- 
neers who had visited Europe and seen prestressing 
done by original developers. 

Having Fritz Hirschfeld in Europe will provide 
the readers of CoNsuULTING ENGINEER with the 
quickest and most accurate reports on European 
engineering advances. Hirschfeld will also make a 
trip once a year to the Middle East to report on 
the major projects of that area. There he will meet 
and talk with American Engineers on those pr:j- 
ects and will report their impressions and ideas 

The Editors of ConsuLTING ENGINEER want to 
know your ideas of how this European assignment 
can be made to do you the most direct good. Write 
us your suggestions. 
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Aerial view of a large southwestern cement plant 
using two Prat-Daniel Fan Stacks. 


Closeup view of the two Prat-Daniel 
venturi-type stacks. 





FAN STACKS 





engineered to meet any design requirement 


As illustrated at this large Southwestern Cement 
Plant, P-D Stacks can be designed to reasonable 
heights, concealed for civic beauty, camouflaged for 
national safety, “cropped” for air-way safety. 
Whatever the requirement, the venturi-type 
P-D stack is a self-contained, integrated unit, in- 
corporating all components (Fan, Breeching and 
Stack) required for highly efficient draft produc- 
tion. Eliminates conventional breechings with 
bends and subsequent draft losses. Venturi stack 
design assures more complete conversion to static 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN. 
(Offices in 38 Principal Cities) 


Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Quebec 


pressure at all times. P-D Stacks are self-support- 
ing—guy wires or bracing not required. Stack may 
be mounted directly on boiler steel, on dust 
collector steel or on its own supporting structure. 

P-D Stacks are well-known for their unique 
design and economical and efficient operation. 
Our Project Engineers—The Thermix Corporation 
—offer you years of specialized experience in 
solving your draft problems. Ask them for the 
Prat-Daniel Fan Stack Catalog. 





Designers and Manufacturers 


PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, Induced Draft Fans, Fan Stacks 
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number of designs it is now possible for one designer 
to handle, allows him to learn faster. 

In addition to design calculations, the calculator 
is also capable of producing speedy answers bearing 
on transformer operations, such as variation of hot- 
spot temperature under specified loading cycles 
and surrounding air temperature. Some of these 
answers formerly required hours of arduous calcula- 
tion. With the calculator, the answer can often be 
obtained in a matter of minutes. 

Lynn Wetherill, manager of engineering for the 
Department, predicts the eventual use of the ma- 
chine for the detailed requisition designs used by 
draftsmen for preparation of finished design draw- 
ings. These designs now take weeks of calculation. 

Eventually, it is expected that all transformers, 
except those having unusual specifications, will be 
designed with the aid of a calculator. 


New Products Developed 
To Ease Office Routine 


To make the draftsman’s job easier and less time 
consuming (see “Nobody Wants to be a Draftsman,” 
CE, Nov., 1953), John R. Cassell Co., Inc. has made 
available cross sectional grids printed in non re- 
producible ink on various grades of tracing papers 
and cloths. Rolls are up to 30 in. wide and up to 50 
yd long. Sheets from these rolls will be furnished 
in any length. 

For more information and a folder of samples 
please write to Cassell at 110 West 42nd St., N Y. 
36, N.Y. 


Microfilmer 


Developed as on outgrowth of previous Arthur 
D. Little, Inc. research into a novel method of mak- 
ing printing plates, a compact microfilm enlarger 
which involves no chemicals or vapors at any step 
should enjoy immediate widespread use. 

The enlarger produces clear copies in 45 sec. and 
requires no experience to operate. Originally de- 
signed for Thomas J. Moran’s Sons, Inc. graphic 
arts company, it enlarges at a ratio of 14:1. 

A 1:1 office copier based on the same principle 
is also available. Write to Arthur D. Little, Inc., 30 
Memorial Dr., Cambridge, Mass. for further infor- 
mation. 


White Printing Machine 


Another entry in the race for faster, less compli- 
cated reproduction methods is the Challenger, a fully 
automatic white printing machine being introduced 
by the C. F. Pease Co., 3933 N. Rockwell St., 
Chicago 18, Ill. 

The operator merely feeds in the original copy 
and sensitized material. After exposure, the copy 
returns to the operator for additional feedings and 
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the print goes into the developer. The developer, 
which is undiluted commercial ammonia, produces 
dry, flat prints at a top rate of 40 ft per min. 





Recorder- Transcriber 


Heart of the new PhonAudograph III dictation 
system is a combination recorder-transcriber ma- 
chine that can receive dictation from as many as 
twelve users. Each user has on his desk an instru- 
ment resembling a telephone, with push buttons 
for controlling playback and marking of corrections 
and end-of-letters. All users are connected to the 
centrally located recording-transcribing unit. When 
the unit is not being used for dictation, the secretary 
switches it to the “transcribe” position, slips on her 
listening device and transcribes complete dictation. 
Should an indi- 
vidual wish to 
use the instru- 
ment when she 
is transcribing, 
he calls her on 
the special tele- 
phone, visible 
hanging on the 
SR side of the unit. 
@ Removing the 
g <a completed disc 
and placing a 
fresh disc on the 
machine requires only a second or two. The equip- 
ment automatically “tells” the dictator when he 
can start to dictate. It also warns him when he has 
almost used the recording surface of a disc, by the 
sounding of a “beep” tone in his earpiece. 
A development of Gray Manufacturing Co., 
Hartford, Conn., the equipment is said to cost about 
one-third less than comparable competitive systems. 


| Tevet 





Kansas City Deals Blow to 
Water-Wasting Air Conditioners 


Air conditioning systems which waste water by 
not recirculating it are under fire all around the 
country. An ordinance prohibiting installation of 
water-wasting air conditioning systems in Kansas 
City, Mo. became effective August 9. Still pending 
is another proposed ordinance which would increase 
water rates for non-conserving refrigeration and air 
conditioning units — to put costs where they belong 
and encourage conversion to conserving types. 

The effective and proposed ordinances are the 
result of a study made by the consulting engineering 
firm of Black & Veatch. Capacity at present is 155 
million gal per day. An expansion program expected 
to be completed by 1956 will increase capacity to 
210 mgd but, according to the report, by 1970, 308 
mgd will be required. At that, the 308 mgd capacity 
was figured on the premise that nonconserving sys- 
tems would be restricted. 

To illustrate the comparative use of water by con- 
serving and nonconserving units, the report noted 
that conserving units use 64.8 gal per ton in 12 
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Aerial view of the Kansas City, Kansas, Works, Fairbanks, Morse & Co., 


3601 Kansas Avenue. 


..from Kansas City 


Yes, from our new, modern-as-tomorrow works at Kan- 
Sas City, we serve the world’s needs for pumps. 

As a major supplier of quality pumping equipment, it 
is particularly suitable that this new Fairbanks-Morse 
plant be located at an important crossroads of the world 

.. Kansas City. In this new plant 190,000 square feet 
of manufacturing space and a complete foundry occupy- 


ing 150,000 square feet are devoted to bringing better 
service to our customers all over the world. 

Modern manufacturing, development and testing 
equipment backed by engineering and production skills 
of highly trained personnel combine to produce products 
of unmatched quality ...in performance, durability, 
economy. Fairbanks, Morse & Co., Chicago 5, Illinois. 


FAIRBANKS- MORSE 


a@ name worth remembering when you want the best 
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Water-Wasting Conditioners 
—Starts on page 86 





hours, while the units under fire average 1440 gal 
per ton in 12 hours or over 22 times as much water 
for the same period of time. 


Make Your Reservations Now 


For AICE Annual Dinner 


Two important meetings are on the agenda of the 
Ameriean Institute of Consulting Engineers for 
October. On the 6th is the monthly luncheon meet- 
ing to be held at the Hotel Roosevelt, New York City, 
at which Major General Glen E. Edgerton, managing 
director of the Export-Import Bank of Washington, 
D. C., will speak on the subject of the Bank. 

October 19 is the date set for the Annual Dinner, 
this year to be held at the Waldorf-Astoria Hotel, 
New York City. Scott Turner, president of AICE, 
will preside at the dinner at which the Honorable 
Herbert Hoover will be presented with the Award of 
Merit and Alfred P. Sloan, Jr. will receive the 
Hoover Medal. 

Reservations for the dinner are available from 
AICE, Engineering Societies Building, 33 West 39th 
St., New York. 


Construction Crew Aims at 
World Tunnel Boring Record 


Another major link in the current expansion 
program of the Metropolitan Water District of 
Southern California for utilization of Colorado River 
Water started August 4 with construction of the 
6795 ft long San Juan tunnel. 

Ninety experienced tunnel workers, divided into 
three shift crews, and equipped with the latest and 
fastest drilling machines, will shoot for a new world 
24-hr tunnel boring record. The previous record for 
a bore of similar diameter (10 ft) was made at the 
Carlton Tunnel, Cripple Creek, Colo. in 1940. Best 
footage for three shifts, thirty men each, in a 24-hr 
day was 74 ft. 

During the construction of the Owens Gorge proj- 
ect in 1949 for the Los Angeles Department of 
Water and Power, 104 ft were bored in 24 hr. This is 
the record that Welsh Construction Co. is trying to 
better. 

San Juan tunnel is one of the units of the “lower 
feeder” now being added to the aqueduct distribu- 
tion system to help deliver water to the next four 
million persons coming to live in the Metropolitan 
Water District area. 


Who Says Business Is Bad? 


The fourth expansion since 1947 for Foster D. 
Snell, Inc. reflects the fact that more companies are 
spending more money for research, development, 
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and testing according to Dr. Foster D. Snell, 
founder of the firm of chemists and engineers. 

Commenting that “Increased research expendi- 
tures mean more new products — more new prod- 
ucts mean more jobs and more production,” he 
predicted a strong upturn in business for the balance 
of 1954. 

The new acquisition of leased space at 42 West 
15th St., New York City will house the Engineering 
and Chemical Market Abstracts Departments. This 
is in addition to ten stories of offices and laboratories 
at 29 West 15th St., and quarters at Bainbridge, 
New York. 


Foreign Atomic Energy Officials 
Invited to Address Conference 


As more and more atomic energy material is de- 
classified, engineers, scientists, businessmen, and 
government officials, from this country and abroad, 
are evincing increased interest in conferences per- 
taining to peacetime uses of atomic energy (as ap- 
parent from the more than 1300 attendance at the 
Nuclear Engineering Congress at Ann Arbor, Michi- 
gan in June). 

With a view toward encouraging further interna- 
tional cooperation, the National Industrial Confer- 
ence Board has invited heads of atomic energy pro- 
grams of seventeen foreign nations to speak before 
the Third Annual Conference on Atomic Energy in 
Industry to be held October 13-16 at the Hotel Com- 
modore, New York City. 

In addition to a review of atomic energy pro- 
grams of invited nations, sessions will include dis- 
cussions on: Current Outlook of Atomic Power 
Costs; How to Get “Know-How” in Atomic Ener- 
gy; Economic Problems in Locating Atomic Reac- 
tors; and Peacetime Utilization of Atomic Fission 
Products. lho 














UTILITIES USE NETWORK CALCULATOR 


Franklin Institute in cooperation with seven major ;owe! 
companies in Pa., N. J., and Del. is using this huge a-« net- 
work calculator to help solve the many complex pro}lems 
involved in maintaining and expanding a power system. 
Utilities are Atlantic City Electric Co., Delaware Power an 
Light Co., Jersey Central Power and Light Co., Metrvpoli- 
tan Edison Co., New Jersey Power and Light Co., Pernsyl- 
vania Electric Co., and Philadelphia Electric Co. The huge 
$400,000 calculator was built by Westinghouse Electric Corp. 
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From Bar......10 Finished Product 












80 WAYS 8 & TTE a i Every General Cable product is quality control 


checked at least 80 different times before shipment. 
Result: quality and uniformity that offer you longer, trouble-free 
and more economical service life. 


When you specify General Cable you also get these unique 
advantages: You can select from the only supplier of 
every type of electrical wire and cable in the industry... 
from any of over 700 distributor sales locations...the 
finest engineering service in the industry. All this is yours 
for the asking...any place, any time! 








In addition, General Cable has six manufacturing plants which 
produce the largest diversified group of electrical wire 

and cable products and maintains twelve strategically located 
regional warehouses. For detailed information on any wire or cable 
product—with copper or aluminum conductors, and the broadest 
range of insulation jacket coverings, check General Cable first! 


ond CABLES FOR EVERY cleo, GENERAL CABLE CORPORATION 
and CABLES FOR EVERY ELECTRICAL PURPOSE rd : 

: 420 Lexington Avenue, New York 17, New York ¢ Sales Offices: Atlanta * Boston ¢ Buffalo 

Chicago ° Cincinnati * Cleveland * Dallas * Detroit* Greensboro (N. C.) * Houston * Indian- 

apolis * Kansas City ¢ Los Angeles * Memphis * Milwaukee * Minneapolis * New York * Newark 

(N. J.) © Philadelphia ¢ Pittsburgh * Portland (Ore.) * Richmond ( Va.) * Rochester (N. Y.) 

Rome (N. Y.) * St. Louis * San Francisco * Seattle * Syracuse * Tulsa * Washington, D. C. 
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No Huge, Costly Stack. 
Only Simple Flue or Vent 
Required. 





Factory-Tested Cyclotherm 
is shipped complete . . . 
with refractory, burner, 
control panel, ete. No 
ether contractors needed. 





Cyclotherm engineers will 
estimate your requirements. 
Servicemen immediately 
available at any hour. 





Cyclotherm units range 
from 18 to 500 hp... . 
from 15 to 200 psi. 





Cyclotherm Division 
U. S. Radiator Corp. 
Oswego, New York 






it’s not the 


that counts in 


| Lae 











The heat transfer rate of Cyclo- 
therm’s exclusive, patented Cy- 
clonic Combustion is unequalled 
by any other method of combus- 
tion. Only 3 sq. ft. of heating area 
per boiler horsepower is needed 
-+.a bonus to you of 66% more 
steam generating power per sq. ft.! 


Cyclotherm requires only two 
passes to reach a minimum heat 
transfer rate of 80%. Mainte- 
nance costs are reduced as much 
as 50%. The single pass of return 
tubes is easily accessible for clean- 
ing . . . the combustion chamber 
needs no cleaning. The burner 
nozzle can be replaced in five 
minutes by any maintenance man. 


Cyclotherm reaches its peak ca- 
pacity faster...from cold start 
to full power in 15-20 minutes... 
and holds it steadily under ex- 
treme load conditions. 

The flame is always perfectly 
controlled. Distribution is even 
throughout the furnace length... 
never impinging on the wall! to 
cause hot spots and localized heat- 
retarding scale. 


Cyclotherm is up to 144 smaller 
than any other packaged unit... 
60% smaller in floor area than 
conventional boilers. Yet it deliv- 
ers the same capacity... faster 
and more economically. 


‘steam generation / 









RETURN THIS COUPON TODAY 


| CYCLOTHERM DIVISION 

| U.S. RapIaTor Corp. 

| Dept. 242, Oswego,New York 
--.--- Make a steam survey of my 

| plant . . . without cost or obliga- 

| tion . . . and show me how I can 
get 66% more steam for my fuel 

| dollar. 

| eer I am not ready for a survey, 
but please send me your illus- 
trated folder explaining Cyclo- 
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| therm’s many advantages. 

| Name 

| Company.. 

| Address 

| ee Zone .. State ....... 
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FOR IMMEDIATE DELIVERY 


. +. @ careful condensation of available 
- > jnformation concerning new products. 


NEW PRODUCTS hitting the Market Place this 

month are running very large or very small. 
Gar Wood Industries, of Wayne, Michigan have 
come through with a big idea, a ditching machine 
that is, according to their Information Bureau, the 
largest in the world. It will dig a ditch 15 feet wide 
and 30 feet deep and as long as you want it. The 
largest ditch digger up ’till now will dig 16 feet 
deep but only four feet wide. We have been trying 
to decide who wants a ditch 15 feet wide and 30 
feet deep, now that moats have gone out of favor. 
No doubt there are some who do, so if you are in 
charge of a major moat project and the contractor 
has $100,000, you might call this ditch digger to his 
attention. 

If you should run into rock somewhere along that 
moat project, there is a rock drilling and concrete 
breaking hammer that has just reached the U. S. 
Market. Pitnam Industrial Products Company, 608 
Fifth Avenue, New York 20, can furnish you with 
“Pinazza” drills and concrete breaking hammers, 
which they say have been widely used in Europe, 
Africa, and South America since 1944. These ham- 
mers are driven by a small, portable gasoline engine 
or an electric motor. Power is delivered through a 
flexible shaft. These people say that the “Pinazza” 
will handle the same work load as pneumatic ham- 
mers of the same weight. The advantage over 
pneumatic hammers is in the elimination of com- 
pressors and air lines. It is also pointed out that 
these machines work just as well at high altitudes 
as at sea level — and the same cannot be said of 
an air compressor (less air up there, you know). 
Think what could be done by an owner of both the 
“Pinazza” and the big ditch digger. He could break 
up rocks in the mountains and dump them into 
a ditch 15 feet wide and 30 feet deep. 

Right at the moment we are opposed to all forms 
of cement breaking hammers because there is a 
particularly offensive one giving a peanut brittle 
effect to the street just outside our office window. 
We wish the operator would purchase a “Pinazza” 
and get himself unto a mountain. Or perhaps we 
should install several of the new “Sono-Lume 
fluorescent lighting fixtures that Sylvania says will 
combine noise reduction with high-level lighting. A 
Mr. Charles Burton, who is identified as general 
sales manager Lighting Division, Sylvania Electric 
Products, Inc., has this to say, “We designed ‘Sono- 
Lume’ primarily to meet the budget requirements 
of schools, offices, and commercial establishments 
where both sound control and modern lighting are 
desirable, but, up to now, have been out of reach 
because of the high cost of separate installations. 
Mr. Burton stopped right there without going into 
just how much cheaper this combination installation 
would be, but we feel sure he would open up a ‘ittle 
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SRIOLE CRBS ROLL I OLN, 
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THIS PRODUCTION “DOUBLE CHECK” 
SAFEGUARDS YOUR BOILER INVESTMENT! 


a 


= 


m@ Yes, here is one extra production step we will never 
bypass! It is your guarantee of a dependable, long-life 
blow-off valve. 

In this corner of the YARWAY Testing Department, 
every Yarway Blow-Off Valve is hydrostatically tested at 
114 times its rated maximum working pressure— proved 
drop-tight for service far beyond normal expectancy. 

Not only blow-off valves, but all YARWAY equipment 
undergoes rigorous tests before leaving the YARWAY 
plant. Why? For one reason—to assure longer and 
better service in your plant. Over 15,000 boiler plants 
are using YARWAY Blow-Off Valves—some for twenty- 
thirty years, or longer. 

Whenever you are in need of boiler blow-off valves, 
be sure to make Yarway your way. 


YARNALL-WARING COMPANY 


106 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


-_-YARWAY steam plant equipment 


BLOW-OFF VALVES DIGESTER VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 
EXPANSION JOINTS SPRAY NOZZLES 


oy © 
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259 South St. 


mobic IF you specify 
CONTROL 


ee 


you are entitled to a complete set of AeAS 
Bulletins. " 


PRESSURE REDUCERS 


At the right is shown the ATLAS Type “Bb” 
Reducing Valve which handles initial pres- 
sures to 1500 p.s.i. and reduced pressures as 
low as % p.s.i. The pilot valve is of solid 
STELLITE. The pilot valve seat is STEL- 
LITE faced. This valve is fully described in 
our Bulletin No. 1-A which is a 52-page pub- 
lication pertaining entirely to reducing and 
regulating valves. 


BOILER FEED 
REGULATORS 


Bulletin No. 8-A of 16 pages 
tells all about the simplest of all 
boiler feed water regulators—the 
CAMPBELL—which has no mov- 
ing parts. It provides continuous 
blowdown. It has no floats, no 
thermostats, no links, no gener- 
ators. It is applicable to any boil- 
er with pressures from 50 to 400 
p.s.i. Nothing to get out of order 
or require adjustment. As easy to 
install as cutting a valve in a 
pipe line. It is shown at the left 
with a control valve. 


DAMPER REGULATORS 


Bulletin No. 4-A — 20 pages — 
gives full details concerning AT- 
LAS No. 501 for low’ pressure 
heating boilers—No. 501C with 
compensating attachment—No. 
501-8 for low pressure va- 
por heating  boilers—No. 

502 for medium pressure 
power boilers—and No. 503 for 
high pressure power boilers. The 
ATLAS Damper Regulator shown 
at the right is No. 502. ATLAS 
Damper Regulators quickly pay 
for themselves. On almost any 
boiler they are an important 
economy factor. 


OTHER ATLAS CONTROLS 


Other bulletins and literature include ATLAS Tempera- 
ture Regulators; Exhaust Control Systems; Pump Gover- 
nors; Back Pressure Valves; Balanced Valves; Float Valves; 
Oil Control Cocks; Ete. 


SPECIAL CONTROLS 


We have been in the control business for over 50 years 
and have developed many special devices for unusual 
conditions. We are always anxious to try to solve such 
problems. Our designing and engineering staff has come 
up with the right answer many times in the past, often 
—— others have failed. We will be happy to work 
w you. 





REGULATING VALVES FOR EVERY SERVICE 


ATLAS VALVE COMPANY/ 


Represented in Principal Cities 
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Newark 5, N. J. 





more if questioned directly. These new fixtures 
have the lighting tubes suspended from perforated 
steel wings. These wings reach from the tubes up to 
the ceiling, and behind them are blankets of giass 
fiber. When they ran tests on the new fixtures, the 
men in the lab said that each four-foot unit would 
absorb as much sound as ten square feet of a ceiling 
sound-proofed with the same kind of material. This 
sounds about right to us, because a four-foot fixture 
with wings akimbo looks like it covers about 10 
square feet. They do have a pleasing appearance, and 
we are just about to try a set. At least we are going 
to write Mr. Burton and ask the price. 

We started talking about products running to the 
very large or the very small this month, and then 
got off the subject after describing the big ditch 
digger. Just to keep everything straight, the small 
item we had in mind is a Minerva Curvimeter, a 
product with a most poetic name. In fact, we almost 
passed this one by, thinking that it was designed to 
automatically scan epic poems and check on their 
meter. Not at all. The Minerva Curvimeter is a little 
precision instrument made to register blueprint scale 
footage. It works like this. You have a blueprint in 
front of you and you want to know how far it is from 
here to here. You pick up Minerva and put her 
down here — then roll her over to here. A dial on 
Minerva shows just how many feet there are be- 
tween here and here. She is built in the same 
manner as the popular map scalers currently being 
offered to motorists. A small wheel turns as Minerva 
is moved across the blueprint, and the footage repre- 
sented shows up on the dial. This probably will not 
make the draftsman’s scale obsolete, but it should 
be very handy for measuring distances along curves 
on the print. The instrument is designed for use 
with three different scales, % in. to 1 ft, % in. to 
1 ft, and % in. to 1 ft. Minerva sells for $19.75, and 
we will put you in touch with M. Ducommun 
Company if you want one. 

If a $1.00 gadget is more to your liking at the 
moment, there is a little thing called a DRI-flo Line- 
master that is supposed to help a draftsman. Suppose 
you have to draw a lot of parallel lines a given dis- 
tance apart — well, maybe not any given distance 
apart — but from 1/64 in. apart to % in. apart. You 
put your straight-edge down on the drawing board 
and place this little disk up against it. Then you put 
your pencil through one of the holes in the disk 
(they are marked to show the distance between 
parallel lines) and draw away. If you were to put 
your pencil in the disk marked 1/32, for example, 
you would draw a line just 1/32 in. from the straight- 
edge. If you kept this business up, you would end 
up with a lot of parallel lines 1/32 in. apart. We 
tried this one on our draftsman, and he said it was 
a real good idea, but he still keeps on using his 
dividers. Says they were given to him by his grand- 
mother and he wants to stick by them for senti- 
mental reasons. If your draftsman is less sentimental, 
he may want to try a Linemaster. 

That takes care of items large and small. We 
can’t help wondering how many Minervas would go 
into a ditch 15 feet wide and 30 feet deep. ties 
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Re twermatte. Saves in Many Ways 


FO EXAMPLE: Savings with Powermaster Packaged 
Automatic Boilers start with their compact, simplified 
installation. No special foundation or costly stack is 
needed. As delivered, Powermasters are completely 
factory assembled and factory fire-tested, fully equipped 
and wired ready for operation as soon as fuel, electric 
and flue gas connections are made. Illustrated are two 
Powermasters being installed in a new building 
under construction. 


Once installed, Powermasters keep right on saving. 
High fuel economy at all loads, dependable perform- 


ance, time-saving attention, maintenance-saving acces- 
sibility, automatic operating and safety controls, 
smokeless combustion, and hospital-clean operation 
...these are reasons steam costs go down where 
Powermasters go in. 


To keep your steam costs in line... compare Power- 
master, and you'll see why it is so widely used in 
schools, colleges, institutions, industrial plants, and 
all types of buildings. Send NOW for new bulletins 
on Powermaster’s cost-saving advantages. 


ee 
OWEINAOE’®. PACKAGED AUTOMATIC BOILERS 


In sizes to 500 HP; pressures to 250 psi. 





— 


ORR & SEMBOWER, INC. « Established 1885 » Morgantown Road, Reading, Penna. 
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How to protect 
electric systems 
from lightning 






a practical guide 
showing best 
methods 









| Here are the ways to avoid 
annoying and costly shutdowns 
from lightning! This new book 
| shows you—in simple and easy 
to follow form -— best methods 
in use of lightning arresters, in 
| shielding, and in grounding 
lightning. With a minimum of 
math and theory, it gives you 
| the means to early practical so- 
lutions of your lightning pro- 
1 tection problems! 


LIGHTNING PROTECTION 


FOR 
ELECTRIC SYSTEMS 


By EDWARD BECK 


Manager, Lightning Arrester Section 
Switchgear Distbn. Apparatus Eng., 
Westinghouse Elec. Corp. 


310 pages, 6x9, 149 illus., $6.50 


This clear and basic book points the 
way to fuller, surer lightning protec- 
tion for electric systems and equip- 
ment. It shows the nature of lightning 
and its effects, various means of pro- 
tection, how to select and apply ar- 
resters, and what conditions to look 
for to avoid trouble. 
















The author describes the different 
types of arresters, and explains the 
meanings of their ratings—along with 
their limitations. A special chapter 
covers the protective and follow cur- 
rent characteristics of lightning ar- 
resters for power and distribution ap- 
paratus, 2400 volts and higher, with 
a description of the characteristics, 
their significance, and test methods. 
You learn how to choose the type and 
rating of arrester for a particular job, 
how to locate, choose, and apply light- 
ning arresters to protect power equip- 
ment, and how to use arresters in 
distribution apparatus. 

















Applications of arresters at high 
altitude, for protection of portable 
equipment, and other special jobs, are 
discussed, and the author includes a 
chapter on protection for secondary 
circuits and other low-voltage circuits. 
He discusses house circuits and con- 
trol and signalling circuits. 










The author gives a critical review of 
results of field research on the light- 
ning arrester in service, and draws 
conclusions about the probability dis- 
tribution of various characteristics. 
He discusses grounding —its impor- 
tance as a link in protection from 
lightning, and also as a safety measure 
against high voltages caused by faults. 
The author backs his recommendations 
by explaining the fundamental be- 
havior of traveling waves and how 
this influences the effect of lightning- 
protective devices. 
















Order your copy today through 
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420 MAIN ST. ST, JOSEPH, MICH. 
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TO ORDER BOOKS 


As a readers’ service, CONSULTING ENGINEER will 
order reviewed books or any other technical 
volumes you need. In ordering books, give title, 
author, and publisher and enclose check or re- 
quest books COD. We will also suggest titles 
of books on any technical subject and order for 
you at regular publishers’ prices. 












ComparaTIVE BripceE Desicns; by 
James G. Clark, Lincoln Welding 
Foundations; 211 pp; $2.00. 


Reviewed by D. B. Steinman, Con- 
sulting Engineer 


“This book is based on material 
and data presented in the 1952 
award program of the James F. 
Lincoln Are Welding Foundation. 
The submitted designs cover Con- 
tinuous Girder Bridges without 
floorbeams, with floorbeams, and 
with prestressed girders; Simple 
Beam Spans; Simple Trusses; Con- 
tinuous Trusses; and Arches; all 
for modern highway loading; and 
directed toward the task of encour- 
aging structural engineers to design 
welded bridges that will conserve 
steel and cost less than riveted 
bridges. The rules require entrants 
to submit comparative designs of 
highway bridges in both riveted and 
welded construction, but the choice 
of span, width, or type was not re- 
stricted. The design specifications 
were AASHO and AWS. 

With regard to the completeness 
of the book, the inclusion of brief 
comments by the Jury of Award for 
each design entered and published 
(a usual procedure in competitions) 
would have added to the value of 
the discussions by the entrants. This 
does not imply that the book is 
lacking in completeness but rather 
that the suggested additional dis- 
cussion would have included possi- 
ble divergence of opinion. 

There is apparent accuracy in the 
submitted designs and discussions 
and compliance with the award 
specifications. Where some devia- 
tions have been made from the re- 
quirements, the entrants submitted 
plausible reasons therefore. In sev- 
eral instances the entrants have in- 
dicated either no savings or in- 








creased costs for the welded 
designs as compared with the riv- 
eted type, which, while not favor- 
able to the interests of developing 
designs of the welded type, indicate 
the desires of the respective en- 
trants to submit unbiased and ac- 
curate data. 

The effectiveness of the presen- 
tation is good, as the submittals 
and data are presented in an or- 
derly fashion which is of distinct 
value to the reader for a brief re- 
view or for a more detailed exam- 
ination of the submitted designs. 

With but few exceptions, the 
quality of illustration is excellent. 
The included details by many of the 
entrants are of considerable value 
to researchers, practitioners, and 
students in the field of bridge de- 
sign. In some instances the illustra- 
tions were reduced to such an ex- 
tent that they are somewhat difficult 
to read. 

The book is a distinct contribu- 
tion to those in the related fields of 
structural engineering and architec- 
ture, for it offers the results of 
formidable tasks in design 0 
bridges and makes available com- 
parative designs and valuable de- 
sign details that are not available 
in publications outside of those by 
the James F. Lincoln Arc Welding 
Foundation. The illustrations and 
innovative ideas submitted should 
have influence on the future designs 
of bridges. Some of the particular 
examples of value in bridge design 
are: open web girders or expande 
beams to reduce the wind loading 
and increase the aerodynamic sta- 
bility of the bridge; increase in 
number of girders to eliminate the 
typical floor framing system; the 
discussions regarding economy 0 
participating concrete road decks; 
the question of continuous versus 
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simple spans; applicability of pre- 
stressed girders; use of pipe section 
members in combination with built- 
up sections; choice of shear lugs; 
inclined trusses that form space 
frames to eliminate the need of lat- 
eral bracing; and various welding 
details. 

The book is of inestimable value 
to a consulting engineer’s library, 
for it provides a ready reference 
for design ideas and gives detailed 
solutions of various bridge outline 
forms of the comparative welded 
and riveted type.” 


Tue Properties oF Gutass; by 
George W. Morey; Second Edition, 
1954; Reinhold Publishing Co.; 591 
pp.; $16.50. 


Reviewed by J. C. Hamilton, As- 
sistant Director of Research, 
Owens-Illinois Glass Company, To- 
ledo, Ohio 


The second edition of this much 
used ACS Monograph follows 
closely the scope and organization 
of material in the first (1938) edi- 
tion. Emphasis is almost exclusively 
on property data as such, particu- 
larly as related to composition; 
comparatively little attention is de- 
voted to the effect of properties on 
manufacturing methods. 

The second edition adds approxi- 
mately 250 literature references 
(1937-1953) to the 781 listed in the 
first edition. With the exception of 
listing the new work, few changes 
have been made in the text, and 
the length of the book has been in- 
creased only slightly. 

Many readers will wish that a 
more comprehensive and more crit- 
ical treatment had been made of 
the material published since 1937; 
nevertheless, practically all will 
agree that this book is still the best 
single source of information on the 
properties of glass as a material. 


Rare Metats Hanpsoox. Edited 
by Clifford A. Hampel; Reinhold 
Publishing Corporation; 657 pages; 
1954; $12.00. 


Reviewed by William R. Holman, 
Physical Metallurgist, Stanford Re- 
search Institute 


This is a valuable reference book 
that will be used frequently by 
metallurgists, chemical engineers, 
and others who are occasionally in- 
terested in the rare or less common 
metals. The magnitude of the sub- 
ject matter is such that particular 
metals or processes are not always 
dealt with in detail. The over-all 
picture is readily obtainable, how- 
ever, and there are numerous ref- 
erences to more comprehensive in- 
formation. 

The 29 chapters, each of which 
reviews one or more of about 35 
less common metals, were written 
by 34 contributors. With the excep- 
tion of about 13 of the most com- 
mon metals, almost all of the stable 


metallic elements (including boron 
and silicon) are covered. Of the 
elements above atomic number 83 
(bismuth), however, only thorium 
and uranium are discussed, and 
lithium is the only Group 1 metal 
that is reviewed. 

Each chapter starts with a brief 
introduction in which the history 
of the element is discussed. This is 
generally followed by sections on 
occurrence, concentration, produc- 
tion, economics, derivation, re- 
covery, purification, physical prop- 
erties, chemical properties, toxicity, 
alloys, fabrication techniques, and 
applications. 

The organization is excellent, and 
the numerous tables, graphs, 
and illustrations are presented in 
a useful and effective manner. 

The emphasis throughout the 
book is on the metallic state, from 
a chemical engineering and metal- 
lurgical point of view. All phases 
of the metals’ technology are briefly 
reviewed, and this is perhaps the 
book’s most important function. As 
a compact source of general infor- 
mation on this group of increasingly 
useful metals, this book should be 
of particular value to a large num- 
ber of consulting engineers. 


ELEMENTS OF MATHEMATICS FOR 
Rap1o, TELEVISION AND ELECTRONICS; 
by Bernhard Fischer and Herbert 
Jacobs; The Macmillan Company; 
569 pp.; $8.00. 


Reviewed by Joseph J. Gershon, 
Director of Resident Instruction, 
DeVRY Technical Institute, Chi- 
cago, Illinois 


This book brings forth a trend of 
today’s teaching of basic mathe- 
matics in many technical schools 
offering electronics. The close re- 
lationship of simple mathematics 
and electronics, and the ease of 
understanding circuits through this 
medium, is clearly illustrated. 

The text starts with the simplest 
of arithmetic computations and 
works its way through fractions, 
decimals, powers of ten, the slide 
rule, and other topics; however, as 
it progresses, applications are con- 
sidered at the immediate level of the 
subject matter. This is extremely de- 
sirable for the student. The early 
applications are interesting and 
practical and incite enthusiasm to 
continue further into the book. 

The introduction to algebra is 
brought about in a most painless 
manner, and again the applications 
are intertwined to leave no ques- 
tion in the reader’s mind as to the 
importance of the subject matter. 

The authors’ methods are applied 
to problems concerning square 
waves and sine waves, exponents, 
loudspeakers, output transformers, 
and decibels, to mention a few of 
the topics discussed. 

Any engineer interested in e'ec- 
tronics could find this most wse- 
ful in his library & 
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